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(54) CONTROL DEVICE OF LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control the 
actual floor reaction by detecting the actual floor reaction to 
calculate the moment around the center point, determining 
the amount of rotation to correct the target position and/or 
posture so that the position and/or posture of the leg part is 
rotated, and to displace the joint of a robot. 
SOLUTION: A two-foot walking robot 1 is provided with a 
joint on a leg part link 2. A six-axis force sensor 44 is 
mounted on a foot joint, the three- direction components of 
the force and the moment are measured, and presence/ 
absence of landing of a foot part and the floor reaction are 
detected. An inclination sensor 60 is installed on an upper 
body 24 to detect the inclination and the angular velocity. A 
rotary encoder to detect an amount of the rotation is 
provided on an electric motor for a joint. First and second 
arithmetic units are provided in a control unit 26, and the first 
arithmetic unit calculates the angular displacement command 
of the joint, and feeds it to a RAM. The second arithmetic 
unit reads the measured value to detect the command from 
the RAM. calculates the control value, and outputs it to the electric motor. The floor reaction can be 
appropriately controlled without generating the interference. 
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[ti*5B 1 ] d^ft < «!: ^m^t , BfrlBS(*{C^ I (Dm 

a. fnan;i<-y h©ij>^c< <!:fe8iriasgiJ©gsas*i<fc 

b. B!ifa^^5nfc^§©:^j5Rjs:^=&Hfriajsai5<D-en^ lo 
ncc^ia i *©Hfri5agii±©f'pffltf'Cv'^f/c^ 

e. Mia^^snfcSSq(iI«S«:S-5i,irfri3Sg|5©(4 20 

f. wmmiE^ititcs.mom.s-^icmrsi.i'cmiE^ 

So 

Cif5}5^ 2 ] pfj:< thmwi:. mMmmcm 1 

^itia;j<-:; h©ftf]WSg{c*iC^r. 

a. Buiand^-;' \-<D'prj:<. i ^>H5ieSg|5©amg*J J: 

^^]5;'^©^^>'^•^->*^i>Aw:< ifc^tf^riBci;}?-;; h 

b. B!iie^*!R3nfc*S©:^)*JS;^?:B!rieJESl5©^n^ 

ntc^iBt^fct gr©B>fiea^±©{'pffl«*''C\#,Ai^s«jg 

40 

c. H!riasSP«:fpfflr-SID5RS:»3*l!S^W-r53IPRJS;^1^ 

d. ^i»^c< i4>B?ia«^a3nfcii«s:^{ca-:Ji^-t:Biria 

:^'l''Cv**i(,»«-e©jfi^**3»3(ciil«-r-5<fc-5{c. h5 
iae«{4gteJ:0'/Sfc«^»=&igiEr5JESSfil[fi • m 

mmiE^m. 50 
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f. wTfai^iEsnfcjBawxfts • ^^ccs-tJc^rfriea 

ij^f h©^l*iJ:Of»2©rag!i%^(a3-a-iMI5^(4* 

s. 

S(,i»-e©a<^*toO{c@ie^4j:^{c. Miaa^tts 
1 «f a«s©iai^^s() a ;K y h ©$ij®$^s. 

^ > hJi^^MiaSSPfcfPffl-r-smj^^r-^ > h 

Lrt#/c*-^>h©ti-rn3&>^&#Hii/. {i>f3:<thm 

friasspfis • ^^iSiE^gw. firta^^sn 

taSgPOfigtecfcOV* /c««i5^ii*iE-r s c i 
i-r 1 0 3 :s©t,^r*iMciei)5©wsc;# 

c n^m 5 ] (^ria^j^s::^© a - > tc f^jnit- s 
«IIS^{tM«^^JS;^*-^> h43jce?). Btrfaj£g|3ll 

5f«*« 1 L 4^©t^-rn3!occfa«©»iisc;««in 
^i>Aj:< ifcfrtaaTKf h©ffl#ii^{c»^i»r*d6 

5 c i ^if sti -r-sif ^isti L/ 5 «©t,»-rn*»{c 

«rv iJ>^C< <!:«>Bi)ianjJ?-^ h©3-U-Kc»-:J|,>T* 

s c i i f s 1 t i L/ 6 ^©i, *-rn*> 
(cieii©i«is;^aijci jjf ^ h ©$ijfflis^, 

ii»i< i^iBfrian'-j^ f h©a«^sg*>6©-rti{cs 

c»-rn*^(cia*8©jws;^«jc3;i<-^ hommms, 

Ci«*« 9 3 Biiia^»2c5£^kffl«^)5RJS;'3*- ^ > h 

©4>©^^©RS5J-^^* fc«-?-©a^fCS:^-rS C <!: * 
#gii-r 1 0 8 «©t>-rtiJi>K:ieiS©W 

u4(y h©^^(i««:s-:Jc»rHiisBems*s<fcc;j/* 
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( ift*Ja 1 1 ] S9iBJSS15!5Ilgfi^^m*i ct OV* 

f . Biiiefl^iE3n/ca#Sg|5{ig*5j;0'^^fcS-:Jlvr 

B^mnw^^. 30 

[0001] 

OUWmw. i*0<»^©^^$iJffi^atcKL/« J: Off 40 
U<»2JE^?farK2» h/Sti'©)BliC^a6nd^-^ h©»g|J 
©S6('^?r3>7*7'rT>;^$IJaiL/. WSCi^lftn*: KC 

[0 00 2] 

[€e3fe©8^JR] S4>»*W-e#mWSt:^t!jn;i< -^ 

^ 0 *ftwtc» 2 s^tf p if^vv ©$iiaiigg«. a^a 
f^i'->'S:^ri>, as. ^tf©ai«i''f5»->«. -e- so 
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fiST 2.SMg5©^14*§'&«:igge-r 4 J: -5 CcSMge 
[0 00 3] CC-C, ZMP <Zero Moment RDint)«, 

[ 0 0 0 4 ] i^s. -e©$ig{c*j(,ir{*. ^^4^i§S3&i 
B^fflIl©s¥*5^^L>^<,^!SM?:^^r ^ t, ^©s 

¥CCi®5cLrc^fcJi^±©3S;^^cfKS:^*^l6^0, dt^- 

hA^iiM-rs, ^£-©p«isi*^i^-rs?cei?)Cc. *aisHA 

», f«J^«!^Bg¥5 - 3 0 5 5 8 6-^^f^«C*ji,iT:2ja 
i^'ffwW^^SiinrK-:' h©'e©«©$iJfflli|g«:ffi|gL/r 

[000 5] -eccc*jcir«. ±<*i«M*^ttior±(* 

^^*m?t^-t±^©(C'i:>S^cfl7C^-^ > hg*fi?ra? 

^ > h S*«tc-S( 3 -li- J: ^ <!: &S¥*±T 3 if S cfc ^ 

fc$i|||iort,i^„ c©j|^;^j5;'3*-^> hf*. 
¥J*Jg;'3©^;'3*i@S^^S;»34J'i:s* (aSZMP) S 
to 0 {C|%^ 3 ■«* - ^ > h t?* So 
[ 0 0 0 6 ] 04 0 CC^-r j; ^ 4"^WU)^c;5^-5 A:f9l4*^ 

(Dtceb, c©SK7KT<fc^«:§S¥«:#^%-W-r„ 
Kto6-r. S4 0iC7j^-rJ;-5K:. 31^e. WWSlltft?©^ 

micm 1 s¥*^^}w m i 

[0007] JS^Lfc*iJffll$iat?«. S«^J5RS;t>*'Cv 
* (S^ZMP) Stof)©3I^J*JSy3*-^>h*st^ta 
SnS. C©SP^-C«. C©ll:^J5RS:^^r-y> 

mi JS¥miS^©i9ii:fiR^*ija;^-C*?>fcJf>. a^yh 
[0 00 8] C©-=e-^> h?rOK:Lcfc^<h, S4HC 

4i'C\-^. <a«ZMP) $tof?{c®^/d:ftKA0 3''cW@|g 
3 1±/c{4g{c§S^©(4g?:^«) 3 -t* -5, 
[0009] -entc J: 0 . H 1 S¥J5Rig^©i&iSfiR^*s 
^r-SiJ^K. ||2JE¥J*JS:^G^itfiR»*«i9:;«c-r 
C©i^*. (SSZMP) Sto 
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[0010] t/Ti^L^cA^e.. C©ffilgtJJRA:Wt?«MW 
3m»i{c«S¥ID5RS:^**iKfp-r S c t *i-C * 

10 

coo 1 1 ] S4 2fC7nTj;^cc, mmxmm 
■c L * -5 i « mmxmmit. m i js^oogj 3 **j,tiat 

c 0 0 1 2 ] $tc. mm^nm-cmtir^ifi-otct ur 20 

ZMP) S*5<3tca#-:; h?rf^«:©I-e^i-rSII^J5R]S 
(C, *:mgSA«. Wx.«#P§^5 - 3 0 5 5 8 4#^i};$g 

0 L- cfc ^ issm*iniite3#sair3>7*7 r >x 
[0015] ±iiotcmmM'^mwr?>tcii>. 

:7'^-l'T>^*ljail{CftI^r. C©1fe§^5 - 3 0 5 5 8 

4#<&fRr'Jiig-rsjJ'pl5 (OT rs«r3>:?*^w'T>;^ 4o 
[0016] ^cD*Sm, Slr3>7*7-<T>x*iJmcj: 

[0017] 

[^H^*i^i?iL=t^<hTSiSS] oa^l^cj656, ±iau 
JtMWia > r > X$il®*s J; i>-Slrn > 7*^ T > so 
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[ 0 0 1 8 ] S£-:.-c. c @W«±iBb;^c^^ 
[00 19] C©^?g©||2©gW{*. i^i^mrj:')i^'0 

0 i^c I- ^mmmmti)^^ r ^ . -e-©KS'& * $ 0 stf-r 
[0 02 0] comnomsoBma. m^^mo^'^y 

[0 02 1] C©^P©»4©@8fJ(*. WSC^Hfta-l^y 

sw^tija*: -;; h ©sijtapj^a: i>ct«:*s. 
[002 2] § 2 s^tf oij? H itmm'&m'o 
tHL.r*tf-rs*5. -e-^iccjcorp*"':/ h©JSii: (m 
tts*5 0©isi4*-^>i'*siD« ±^*5isa«is 

i»4 (Siis-r c t s L. t, 

[0 02 3]Seor. C©^^©^5©lSfJ». BSWi^ 

- ^ > ^ ©iSilfig:»'©li«J^ {gjST •& J: -5 fc L. 

fcW^ilip^--' h©*ijfflii^g4ii«-r-sct«:**, 

[0 02 4] C©l6l«©||6©Sfi«)«. $6(C. !«ISi;^ 

or. )«i^^«)ci:j<-5. h©«tfl!tt^&i*iii6. mfmo^o 

[0 02 5 ] c<DmM<Dm7<Dmmit. m^mmaTT^y 

sc^a&psjf?. h©ri'9^*x-4f©5tit4ig«rsc<b 
ifiviti>m^^mo7y^v h©*ijiiiisas4ffifit-rsc<btc 

[0026] 

[iSM*^^-rsfcA©^i2] ±ta©@e<)*^-r-sfc 



tea d<- h ©^iJ < <!: 4) wriaSg|5©S«{4g*3 J: o*^i$ 

ii>ft< <!:^>B^rlastH^stlfc*- 
[0 02 7] C©if*]l*i j;C>'Ji(T<DW3}5S-t?, r:^|5S 

[002 8] 2 mumD^mc a -> r «. < 30 

^U7f.-j KD^^'&^js-r^*^^*®. Bufa^3 
tifc^SE©:fej5i?js^*iirtajsaiJ©-€-n-entc^bfc<!: 

3 nfcssf |DilKSfc«-:Jc^ -CBuiasaiwfiigfc J: 0'/$ 
fc(*^^3!>i. ttfta^ije 3 tifcmmmsi>mLti^-t^!^,i> s 

*j<to'iiie«iE3*Tfcssp©&a • 3Si&K:a-:j(,»rHiria 

P'-K 7 h CD^ 1 *sJ:0-||2 cDfflg5«r^tl3-&SM@5^{55t 



10-277969 

8 

C 0 0 2 9 ] iS*«3««:*or«> Hgfassc&s • a§ 

[0 03 0] ia*^4^«c*-or«, 3 6{C. mflBu^K 

> h©t^-rn*^^@t±iL/, ii>nc < i4,Birfa»tH3 n/c* 

> h (CCt.DrMfaJEg»*^!ft3-ii-€>:^«lfi*yi^-r 

iE#e«. ffriBj^S3n/c;£a5iiiiKa*jj:o'Biria9{S3 
n/c^«jS(ca-5t>r fitasgiJcDiigte J: ov* tcks.m 

[0 03 1 ] ii}*«5i«{c*-,-c«. Biiia^ja5]g:ti©S 
^v^- $ - > ccft^int- S 5g^^^fbffllS^)5RJS;'3* - y > 

»-:Ji^rB<rfasgii®iH]lKS*iJ;ovsfc«^l»?:^^ 

[0032] 6 ^{c* o r SJiB^^S^efkli 
«^^RS;^>*-^> h*. ii>^i: < <i:^>Biriap5K> 

[0033] i«*^7««:*ot:«. saia^^S^bli 

[0 0 34] i«*Jfi85(c*ortt. Hfria^^^jbffl 

[0035] is*«9S{c*or{i. MiasS^SfbSl 

[003 6] 1 o^{c*-,r«. Butasscag • 

iBS«lfiig*j J: C^/* te«^l^* 3 e. fciSiEr ^Ap < m 

[0 03 7 ] is^^ 1 i^{c*or(j, wiajsguisiKS 
9t^#mfcj:c;f/*A:«wriaasi5«tt«9is^©«. nfr 

S|5CD-en^n(c^iB3tvSJ:-5«:, HMfaJ£g|5©lHl4gfi*i 
[0 03 8] fi^JSl 2^CC*or«. li^«c<<h*>Sft 

mia«<*K^icDMg5*/rL'rji$S3n€.i^ttc. 
-eo^feiaSK^ 2 oMSs c. r ais 3 n s /c 

c»r. Htriep^ y KD^t>Ji< <tfeBiiiasgp©@^(4g*i 
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[0 039] nnoM 1 3J«{c*o-c«. m^^iE^st 

CO 04 0 ] 

[0 04 1 ] BP^, ;*:i|!{e^^c^*a0-^f«*4)^ct:t-e4-< . 
[0042] life, m^m^^^ y b ©^^S^f b$lj®l 

[0 04 3 ] i»*:«2 3icc*or«. mntmimt^m 
(Dim^^^m ^ c i *5-c # s . 

(0 04 4 ] i»*Jl3^K:*-,-Ctt. tt^^l^il^a 

[0 04 5] i»3jc^4]ltc*-,r(i. i«*]«i«il5l« 4o 

[0 04 6] f«*JI Slice*-:. r». l«*]ai^ilHl« 

[0 04 7 ] fft3{?^6]l{C*or». mriaUfcilSIfilcD 

— )S|6l± 3 -tt-S C i Tii-CIf 5. 
[0 0 4 8 ] IS5}?J17^CC*or{i, BijfaO/c<h(5Jtl© 
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K5±-r ^ c <!: *i-C * . SS&jg^-Cibtf 
[0049] ii5j<a8«(C&or«> H5iaUA:i|lI«<D 

[0050] i»*«9^(C&or». 85120 /cilalfil© 

[0 0 5 1 ] ii^^i o^stc^-crt*. mautctrnm 
[005 2]iS*«i i«(c*-,r{3:. fiiiaofciisj^fii 

[0 05 3] tmm 1 2 r (J. 1 

<!:|al«©f^ffl^m«rf#&C<!:*i-elf 5 J£g|5©i^ 

iEa4-»a^Kia^-r^c<i:*s-e^^,©-c, ^^^^ 
[0 054] ii:^:si 3]SK:^>->r«, m-i^mi 2mt 

[0 05 5] 

[0 056] Sl«-e©W^i(|PjK>:' h©$lK3|I^g^ 
[0 05 7 ] 0iS©$p< . 2S.^nan<'j h 1 «2E:e'e- 

n-en©»gi5u>5'2{c6<i©Mi5*iix.-2> (s»©ffi 
i[©/ci6(c«Mgii*-en*!SttT5«tt*- r^n 

f) , 6ji©rog5W±*^6llBtC, (|gS|5) ©WSPlHlJg 
ffl©Mi51 OR. 1 OL (;&{fi*R. aj^Li-rSo 

Rifi5i2R. 12L. igf ?5^:^rjfii (x«i$*>o) ©la 

g5l4R, 1 4 L, ^gi5©P-Jl':a"|S]©HI0 1 6 R. 1 
6L. Slr©a-^L'?3l^©MfipI 8R. 18L. IHf -:' 

^:^risj©MgiS2 OR, 2 0L3&>e.«^sn-s. 

[0058]Mg518R(L). 20R(L) ©TSCCC 
(SSB) 22R. 2 2 L*sa(«$nS<*:*{C. M 



n 

S5) «M® lOR(L). 12R(L). 14R(L) 
JSM® (SlTMSS) «MgiS 1 8 R ( L) . 2 0 R 
(L) S/liliaMgiiilSSMgifitt:^!!'; 
>i'2 8R. 2 8L. Kg8gpiSM®i«TIii;>d'3 
OR. 3 0 LfiSsgStxS, 

[0 05 9 ] ±ii(ommcjc 0 . wsp u > i' 2 a^^© 

Ctx<E.©6>K2= 1 2fi<Dliggri?:3gl[Ad:^a-C|g3a)-rS 

[ 0 0 6 0 ] 1^. c<Dmmmvtm-r^±.w<D(iLRisj;: 
1 0 0 6 1 ] s 1 (c^-r*D< . s.mm(DTy]iat'Z^(D 20 

6iiit3-i2>V-4 4i)mmStl. t)<D3:ft\^liZ^F X. F 
y. F 2 i*-^> h©3:^|Sjf(S:3-Mx, My. Mz t 

CO 0 6 2 ] 0 2iC^j^-rJ:9{C. 2 R (L) ©± 

:/7iCW. «*a^tt3 2/()5^li$n.5>iit(c. S^ccttn 30 

2W*i*WtC«. JE^2 2R (L) icWL') m-t ^tltc:fj 
KgPWi. SmiWInl 8R (L) feJiO'ett 
:^i2>-!J-4 4i!JK:gx«5me.n. ffir^«f-^ Kgptttcsiitt 

[0063] st^Jtcn^r^inS n/cS¥ 2 2 r ( l) 
«5;'3*St:fCi,>j5:(,»i*©<m*^R-r. J6RS:»3* 
St^^-Si/N-^^ti^S 2 <bS^tt*3 4*5fct>i5>. 

#H^5 - 3 0 5 5 8 4^{ctetfi3nrt,>s©t?. »im 

[0064] M(C. H 1 -C«®^n*«^^<S*i. 2S^ 

law 6 n . i^Si5*> p. .i:>S{c ts D r Bit f rc i 4 a 

[0 06 5 ] 03«$IJ®JL.=..:; h 2 6©i$ltB«rn^-r:?'n 50 
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gSS7 0-Cf i^'^'^mtC^ISlSn. ■e•©ffl:^J{*v^•;^l7 2 

*/rurRAM7 4ccj^'=>n-2>, ^fcs^a&^-iJfc^ 
« 1/ r igg 3 n -5 X > 3 - ^© * -i? > 5i 7 6 * /^ 

U-CRAM7 4l*g{CA:^$n-5. 

[006 6 ] *irtai:x:=- -7 H^{C»CPU3!)^*=>)tc^lSl . 

ii2©?smjiS8o. 8 2*^ec:f 6nr*if). mi ©is 

^S8 0«f^^©Jn<. ROM8 4{CtS»J3nrt,»4 
^S{CS-5t,»-C^^©iP<rai5ft^filg^4#WO. R 
AM7 4(C5g|ttlt--5><. */cl^2©?l|#S|g8 2«RAM 
7 47!)^6-e©fg^i*im$nft:j|«'J<ii<!:*K*aO. s 
M@5©|glftfCj^»Snc©J®ii?:g[aL/r D/A^»S8 6 

[0 06 7 ] c c-c. c©BJfflStsJ:0'M-C<^fflf ^ 

B«¥8 - 2 1 4 2 6 1 ^) ■CffifflL//c^«Kge'5 ) , 

[0 06 8] r^gj {*, uif.'j vx.^ticte^-)h—m.m 
^*Dif/cfc©€rJgf*T5.Btt-c(^ffl-r-5o fau. ^s:*? 

[0 0 6 9] &WC«. iiUS^^roW^., ^nWtCf^ 

2o OTi^D) , ±mi'C{m-r ^ms.ti^^fiSL\ytci>(o 
[0070] ^w-mm.Mmm^.t^cict^ti^it}tij 

©*-y> Kcj:r>r«313n. PI— ©S¥i5KJS;^{c*f 
L-r. *^©ffl<^^to-»*«5te|!gji«5*)-S, -e©tt'K:«. 
iSl[ttit>'P©fiX^^:l^< hfiR5^*5 0-C*i-:>{'^ 

WJjiffiigo/c^-r.5#g§^6 - 7 9 6 5 m-ckt 

[0 0 7 1 ] igm. ^mjs:'3«{m*i'e-ccc*>*is 
:'3<!::>3©*->> hccjro-ca^sn. isi— ©^j^J5:»3 
«:*tL<T«3i©iffl*^*3-t+««sffia'5*.s. -ewipjc 

«. ISiSttitot)©s!4^*|^<*-y>hfiK:9'*i0r*' 
[0072] ^J*S:'3©S^(ii*@«^fl5S;^<!:«.»^. 
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[0 07 3] >&*K:ft*nfcJ:^cc. a^ZMP (Ze 
ro Moment Ftoint ) »^XOJ: "5 {C5£j|$n5. EH^. S 

iSiatti!*>»)<DfiK^=&i^#or*5&6«. 
•€-©**SSZMP (Zero Manent Po1nc)<i:(,^^„ EU 

«)(C. a^ZMPil,»-5mil%fflC^-51S^fe*^*i. «S 10 

[0074] &&¥m^(Dmmm'S:mm^s.w-m^t) 
<b(,>^. fit/. mm±m&:htitmrj:>). Bmrnm^^f 

[0 07 5 ] cct?, cay^mommtiC'oi.^rnm-r ^ 
[0 07 6] ■^<Dr^m!^.^^<Dm40icmrmB-cmm 

tit. mi S:W-UiP*ft(,c^mutj:iP'-otcm-:Ktj:mS. 

©W. C©^-^> h^0JCL/cfc^imiSlr^a4 3 30 

[0 07 7 ] sir<D(5iiK(cj:-7r, m\ 

«ZMP) it><o(Dm±mix:fj'e--^y hf)imt-r^. 

[0 07 8]!!eor. JSlf=j>7*9-fT>;^*i|'iaiccj;^ 

<!;. mm-^mixtj^'C^^. (s^zmp) ^i^ioom-^m 

[0079] ■e-n?:EI5±-r-5:^nffi<DO<bo<i: L-c. MW 
30J'^ <!:^{tt-SAi«!>. CO*a-C^^?r(5IM-rSCi« SO 
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[0 08 0] S4 3«:^-rt«iSir». |pris^*s 

[0 08 1] Ji(±©J:'5lC. Slr3>:7"5-YT>X$II'i3|l 
[0 08 2 ] fi£-:>r, ||JS©}i^.t§fCl^-5.*5a(C*iL»-C 

[0 08 3] Sfc. -en«:j;-,rA«W^c^*a<9-t>i«M 

[0 08 4] 04«. C<D||JSO?f5«l(C(JSS«IS:;^t(ia 

h <D*iiiai«s ( ^ 1 0 -c^ 3 1 (Dm^rn s o 

«T. I14«r#ML/rC<D^<D^f««^*«lSi 
[0 08 5] C©^g«^g5fefiSS?:fil^. ^^^S 

S«^fKJS;^4i>Gs'^. (g^ZMP) HiilfcJ: 

[0 08 6] c(omm(Dmmicisi.^x^^^!S^Aimt} 

'C\*B. @«ZMP(C-gc-r^. 

[0 08 7] m5t,ca7i(y h l^i^ia^r^tf-rSiltO 

MPilliI©)5Kffi±«lSJ:*06{C. 3f-<A • ^^f- h*ig 

^. 01 S^. •£>^— :/34ll2S¥<i:li^C<!:i-rS. 
i^a. i^Sifi£S©»«B»5feCCffi|gL/c!|#ilH¥8 - 2 1 4 

2 6 i-^tcg¥iffl{ci^'^e.nrt,»-5©-c. c*ae^±©iJi?B 

[ 0 0 8 8 ] 13 4 (Diamicmi i . C ©^S«B«)5kS 
4:>.^. ( @S Z M P ) <!: aSJS^pfiJtg • M?^*i^c A;^ i 



I 



15 



10 



is. 

[0 08 9] S5K:7nTJ:^)i*S:ccjpfu-C. BSlSRiS 

a«« 1 s.^mfs.fi = * ( 2 'l:^■^.<!: as z m 

m^m 2 jE^mJS;^ = ^m±mKti * ( a^m 1 &w-m.m.ti^'\j'^.t gs z m 
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[0090] ctih^n-^m&ri>mmii 1 

J5jiS:^iti'C\*lflSl:(0 i?-<A-g^-|.-h*a9 CC^nt*. 

C<D@-C»JSlr (Mg5l8. 2 OR (L) ) ^6JS 
^2 2 R ( L ) '^-©fiiaSSj.'S 0.01 tCTnT 
<fc^«CS^BiWffi)?rX$ill(DiE©(ait. S^^:^(aI*Yl4 

<DiE<Df6)t(Ci-2). 

[0092] ;>:^*fflC»-C±iB©J: 5 (CSSSn/iiBS 
[0 09 3] 



[0094] c©J: ^ {c^jfefca^S^miK^tJigM 

wcc t -r 2. CD r , m^<D(ptj: I ^mr^mm-r i,tcmc 

«rf15 (*!fP3¥6 - 7 9 6 5 7^) CCfHasnrii-S. 

[ 0 0 9 5 ] El 4 (Dmniicm^ t . c ©^g«^^$^ 

iHJiDi b r 6 i ^ Aj: i (c«f*iEt" ■S^iii:^ > h p - 

[0 09 6] u^^y h(Dmm^wMm<<c^mit$^^fc 

^'C^!^, ( a«Z MP ) ?:fm*<i: L-Cf^J]nfi«){C^^$1+ 
[ 0 0 9 7 ] 1^. WSe^HjP^^ y KD@S^lf*^)5RS;'3 

-eo.^.^eftiibra^zMPi-r^ji^fcor^)^ 50 



[009 8] 4>L. P^'f F 1 Ai^^0IIi*-C&o-C. ^ 

fi[3>hp-7tcj;^ rilMgp^{i<£ afflKlp^a«c^ 

uyiiy h-^itoam • ^i§©«ii)a^Aj:att». ijit©6 
[ 0 0 9 9 ] K 1 ) aM^*iS:^*'i:v'^ <aszM 
*-K2) sm±mRtt'p'C\'^. (a«zMP) ^cjs^ci 
*-F3) sm±m^^tp'C^!^. (a^zMP) ^'P^o^t 

F4 ) frf^w^ibsn 
^- K 6 ) iTW^ibsn 

[0100] COrtr. ■=&- K 4 i*- K 5 {J. JE^© 

3 2 te <fcc«»i4» 3 4 *ss^^^^2c^i:^^^s^©^±^»f 
c>j:'5(cMf^r-s©-c. c©jsn«fii«)-cii>^c< . mf 

(0 1 0 1 ] gl0 4Saa©l^. ^-K3i^-K6« 
C©il§«(CigS©Mii*WbAj:t»©T'. Cl©J|jSt©ff^9l 
*sJ:CX«a-r-5ll2©||IS©0SS-C«*- K 1 i*- K 

2icifr^mmtc»^n'ictt-r^. f 1 i*- 



I 



17 



c 0 1 0 2 1 * - K 1 ^pmti>tc}ii(m{'^m.u. miS. 
[0 1 0 3 ] 1^. Ji(i^ij;x©siS{cse^i. Bn%. 

md (i¥U<«@»ifeWS:^*'Cs#. (aSZMP) 

Mchidx = - Kthx0 errx - Kwx (d© errx / dt) 
Mchidv = - Kthyfl erry - Kwy (d0 erry / dt) 
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* '3©ffl«^J*S;'3*-^> HVIdmd) it,*^. 05{C 
±:^[SJ?: Z <!: 0 , mi S.W-<DS.mm.r<D0Rm±<D}^. 

S^)©^^-*. Mdmd©X«t^>*Mdmdx. 

YfiS^=&Mdmd y. ZfiX^>?rM d m d z iteai-r 5, 

S4) 0 err ©X^^«:0 errx, Y^5>?r 0 err/. cn6 
©B$PaSt^ffl^(d0errx / dt). (dOerry / dt)if2i^ 

[0104] Mdmd x*jJ;i>'Mdmd y(*. m^U'-X 



10 



SC2 



CC-C. Kthx, Kthy. K wxijJlO^Kw y {I, 
[0105] f*ai-r^5S^:3>:7'7-rT>;^t!jf^9iS§P 

«. mm±m^:tjtmm±mm.t)o>^f}i'cm^m:t)^ 20 
H2>-!^-4 4(cj:-5riisja^j*s:t» (^(D^mm^m 

H5£$n/clSSl^{c*t-r5§S¥©ffl*t(4S • 

[0107] commito^-j h«if5i^*7';u (2!^^^ 

[0108] c<Dmm<Dmm'CitM^^-77- -f i' :^<Dm 

w-ikm. ■ mm^M) ^Ktih. ^ni^ti^h 1 2fi©Bgg5 
(1 OR (L) ue:) (fii) ^r^mr 

[0109] c©ij|§«^{4=j> ha-^ (irtei/fcil 

w. P * ^» h «f5I^* f'iu ^« -7 ^ i7 ;3iiSStSR) 

n © 1 2 m<Dmi<r>mL^m.mm-ti>, so 



[0110] c:©^a«irfeis^3>-?'7-fr>xtt(^ 

©2 o©S3}?<l:?ffiS5 1± J: -5 i . @«S^(4a • 

[0111] 1) a^h h©f4S • m^Wm<Dfc^ 

(^-^>hMdmd) <!;@S±^SS;'3©^;^fCii 
Dd^-;; h©^i«t?/cW4*IJfflIL'/i:(,>«^{C 
«. @«^mS;'34i'Cv*S *5 0 ©II^SRS:^*¥:^i^* 

[0 1 1 2 ] S*2 ) &S¥©giatt>S:Si«-r.5.fci4) 

[0 1 1 3 ] Mja-rsi. 

^^RJS;^ i g«:^^Jg;>3©^;»3(c-55: $ -l+i^cAi 6 a«S 

[0114] ±ni^mmtux:m 1 o^a- • h 
(mmitvu- • ^f-h) *#j«SL.rc©sgg©«if^ 
*iji?g-r5. 1^. ^©^(c^s-r■5^aa*^f•5ll4^ 

ffi©^fi3cS**7n^. 

[0115] 5fe-rs 1 0{C*j(,»-CSgB*W«8^bl/. S 1 

2«:S-CS 1 4K:ii^. ^'{-7n'0ih?f^'^mth, ^ 
-rvfilOii^^JSOmscritCJSSn. BP^. SUSP^W 
«5 0ms-C*-5 

[0116] ^(,»rs 1 6{cjI^■c*g©^o#t>|) 

@. BP%. 3£S!fW©^0#t>«3SA>S»^*iJ*rL/. 



I 
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[0117] mt^^X S 2 2 tCii*> SSi^lfODW^fii?: 

[0118] i^t^r s 2 4 ^CJt^•cgS#S¥J*JS:^4^ 
J:^(ctT^o :irf*fl<J(c«, 08*}<J:^-S9fcin-rcl:^ lo 

[01 19] mi^r S 2 6 {cit^rB®SS¥J*S:^* 

[0 1 2 0 ] ^i^rs 2 stcii^i'^ H«rieLft:M*4-fe>i^ 

6 0i&<!:©to^J*^e>±<*2 4©i«M>3:i'n;tfi. h 1 ©t^ 

[0121] Mt/»r s 3 0 tcji*^, ad< h 1 ©tfc^^ 

mdx. Mdmd y?:3}S«>^, ^Rf^S^CCtJ. ±f*<t||.43!)5 
!K-jrM«^)5RJS:^»*--rf> HMdmdx, Mdmdy 
[ 0 1 2 2 ] ,^i,^r s 3 2 ^cjt^r^ss¥•)*S;^^:^^ 

[ 0 1 2 3 ] f^c^r s 3 4 (cii^. i5lWffl{tft 0 d b V 
*iJ:J>'&S¥ffi«fte» nx (y) ^j^i^fS, cn«« 30 

[0124] ^(DW.^=»y^ r >Xttf'pj^g|5(D<1f 

fct^rai HC^-rJ: -5 iCl31JS¥2 2 R (L) <!:^2 
S.W-22L (R) CC||SJS^i^]g;t»*sfPflao-CtiS1*jje 

[0 12 5] CCT^i^l-JVPnaiC t»^nJS^J*S 
;^0;'3fiS^*^-r. •^i' hil/Mn a c t «ISnS¥J*S 
;^<^-t-y> hfiS^^^-r, '^i' h^l/Mn a c t©(fii;gr 40 

[0126] COISP^CDa^^j*S;tr5J. S 1 2 fcij^-r 

^'D.-^ (B^ZMP) {c*jl:t-5a^^J*JS:^j*-y> h 
hJUMs umr e f {Jaitr*^ (^S^ciO. S 

«z M p «s^ifefl?S;'3^:-^ > 0 

[0127] Ctl?:SC 1 {CSe-,-CS«SJS¥J*jS;*7{C^5> 
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5' hJUF n r e f tia^^nSTJ5KJS:b©:^fi£^*^ 
r, -^i* h^UMn r e f »g«SSnJS^PJ5RS;'3©*-y 
>hfiR^*«-r. •^i' bJlMn r e f ©iSltcr)^^!*. 

Mn a c t ilsJfil-C*)^, 

[0128] ui?g©/cJ6. ±(*^i$*5Ma5{can-e'5 

[0129] m^<D'sm^mmmnm-^'Cit. ad^-^ 
h 1 (D^t^tmrnm^mme e r r x. e e r r ytca 

-5Ci-ClS«^)«S**-^>hMdmd«:#ttl-r-5. C 
©ll*iSOJ^S8-C»$Sit«l (ZIUi) S*5 0©^t:*>**tJi8P 

OAj:t,^(Dr. ti(t^J*ig:^*-^>hMdmd©iSiStt 

rS5^«o-c*-5), ±f*{iia©fi8n4>*iJ'iai0JS(,>©-c. m 

*ri£-r51««^l5RS:^*-^> hMdmd*01 4{C7n 
[0130] ^^*«7c3-tf6/ci*K«. 

ti«^J3cJS;>3^ - ^>hMdmd ©fn©7K^fi£i>CCii'(i£ 

[0131] -77. mn±m^t)tp'\:^!^. (a«zMP) 

VitSm^m^tl'f:--^> hM s u m r e f ©7K¥75"I^ 

•a-S/ci&iCti, a^ZMP$*3 0©jl:^i5RS;^J*-^> 
h©*¥RR^*, MdmdO*¥fiS^5-{Ciifie3-(±nim 

«->, 

[0132] C©3IJS®0,^{C*-3-C«1«^3>y^-r 

mm±m^:h'p'C\'^. (b^zmp) it>*}<Dm^jm.ti 

*-^> h©*^:^iS] (X. YMi-^[^) 

11*2) ss^og^K&tt^sti^-rs/cfetc. vt?>tf>^ 

[ 0 1 3 3 ] fflu« mm<Dm*) . mmi) tm^z) 

[0134] s^o&a • ^(D^sEa. ccymMoWi 
1 ) mmm 1 s¥j*J5:'3cp'i:>.'^.Q i i ss^2s^p3Rs 

[0135] 2 ) S^ll 1 S^^Sl^cf-C^-SQ 1 ©J^« 
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Hlsfte d b vtcim^Wtr^, «;«ll/A:ft©,=6*Q 
2' i-r-5. 

[0136] CODIsIKfte d b v^MWffl(t^^it»^, 
th!^.ifiQ 1 . i*i^,*^Q 1 * ©-^^ hJl'^^i' bflQ 1 Q 

h;UQ2Q2' if-S. S 1 6 (CQ 1 " iQ 

2" ?:^-r, 

[0137] 3 ) sum 1 ^mt^?iric-<{; lo 

Q2- mimmmsit?>. ^ib^oaeiss^^Eii 

6 cc*«8r^f . 

[0138] 4 ) -xic. mmm i s¥*q i ■ %"^l'C^ 

mm (Y«i> *t>f)tciil?EII0 1 y/cttlUfeSi+^o m 

f^:^i^tili (xiili) ity<0icm^me2x. :£;e^[Sitt 

(Y«|) *t>«5{c|lSSft0 2 y/cWHfeS-B-?.. UKU 20 
6»nx. ©nySr-en^nHnS^XtitRft. llnJE¥ 

[0139] &i±(Dmtmim*im:Kvtj:»ni,t, mm 
mm) «^*36)5:t,^ c<Dj:^t£m^icit. mm.Wii'^m 

^r^mmm:^<Dmtmt<Drs<Dmmt. ^iincnk-rB^ 30 
[ 0 1 4 0 ] #tt 1) mmmm.p^dd h vtcn^mi'^L 

tl<^:bl&^i!)m'Pr^. C©i#, <SiE@SSS¥J5RS 

[0141] #142) mn&^!■xmfnnmf^m'^h'c 

'p'C^s^.icii^m-r ^mm n js^iprjs;^®*- ^ > h ©x liS 40 

[0 142] ^m) mmmmf^odhv. ^&w-xm 
^iba©fii(cjfe.s. 

[ 0 1 4 3 ] i^tt 1 *sJ:c;£it$tt2 «. cn'^©aimctt so 
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imifi&ict^TTsiy. !^f±3«cn6©aifp{Ci^jBi4 

[0 144] SI 8»a^3>:^^'rT>Xllftff^3U 
©?l?^*!iS*^-r7'n y j-arfei). lalia«:#BaL-cc 
©f^ii^stt?«-rs, 

[0145] mSi-rSi. *ifll:^J5ia5:'3*-^> h^iB 
S(Ctet,^rffi«^)*]S:^^-^> hMdmd©^iB4tf 

(Y) mmnmi^i!iiici6i.^xmm<DmfR^e d b v*jj; 

O'0 n X (y) imm-ti>, 

[ 0 1 4 6 ] 9i^5n/cS«ffl«ft(cS-:S(,»-Cig 
j&s^SlS nstf *a«SHt 3 2 ■^JSJS?*14f*3 4 ©^J^S* 

[0147] &.m^-r?> t . mist^m^ti'e- y > t- 

«*-^>hMdmddb. Sa^M^:-^ > MVl d 
mdlx, y, Mdmd2x, yic^Si-ri>, mmmm 
hMdmd d b«. mmm9.n (JE^iTS) 

0 d b V ^mi'^-r^ c t «c i r Bm±ms.t)^'CK'^. 

(a«ZMP) $t>0{C#J£^)*S:^©;t;^^*sf'^S* 

-^>h©@#jiir*-5, 

[0148] SIWffl«*-^> KMdmd d b©V75"r^>] 
$t>0©f!S453-^Mdmd d b vilSi^-r'S, l^. ■^i' \- 

Ji' V 3 > T > ;^ ilif'Pi^gp©ift?§ r-s« u 

b©U:^l^^:^Mdmd d b u«0CCi3:^34T,.&, MJW 
d b v*»fPL/T^>> J^JS^©U:^|fiJ*-^> 

[0149] commomm'Cimm.^m&tt'e-^y 

hMdmd©iSit:;^lSjR£^j»JOnc©-C. Mdmddb© 
iSiS:fr[6l)SS^M dmddbz*>0 «:|9:^$tiS. 
[0 15 0] 1^ lS^ffl«*-^>hMdmd 1 W. ^ 

is.^m.ne 1 X. 0 1 y^^f^f ^ci(cj:-,rs 

ISlJ£¥ffllR*-y>HVIdmd l©XfiR^ 
€:Mdmd 1 X, YftS^^rMdmd I yilBaif m 
2J£^«*-^>HVIdmd2l3:. ^2S^«ft0 
2x. 0 2y?ra{'p-rSC<b{cJ:o-CB^II2S¥)5RS 
t)'P'0';^.tty^ic^^Si±tc<.>^-MyhV$>i, m2 

> KM d m d 2 ©X^^?:M d m d 2 
X. YfiS:&*Mdmd2y<i:ia^-rS. 
[0151] ^mt. m«'X©J:^K:?f'5, 
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Mctnddbv = Wdbx * Mdndx + Wdby * Mdndy 
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a:3 



Mcftndlx 
Mctndly 
Mchnd2x 
Mcfend2y 



mx * 

Wly * 
W2x * 
W2y * 



(Mdhidx - Wint * Vx * Mctaddbv) 

(Mdmdy - Wint * Vy * Mdmdcbv) 

(Mdmdx - Wint * Vx * Mcftnddjv) 

(Mdmdy - Wint * vy * Mdmddbv) 



s:4 



Wd by. Wl X. 
n t «^>iefflM^a 



W 



[0152] CCr. Wd bx 
1 y, W2 X, W2 y*JJ:0^'W 

^ C <i: CC cfc 0 tc±mSiti't - ^ > 

b *^S^1««ft*filf^-r 5 c i cfc or n*^?S-r/c2?) 

CO 1 5 3 ] ^3 t^4(Dmw.mm^^i7')mm±mKti 
[0154] mmcD^mmm^^m'^d b x. wd b 

y, Wlx. Wly. W2x, W2 y :focl:C>'W i n t <D 
^mil2 0CC^-ro ^2 0(D/^•^->^^. fciTcoa 

[0155] 1 ) mmmmnt^&^^mmm^^ 
[0156] am'^.2 ) mmmmni6j:u^^&^miRn^ 

Mc»nddbv*Vx + Mdmdlx + Mdmd2x = Mctndx 



[0157] coi^. AAimpmrmtjiaifimcfxi^ox: 

tOi: ^ CC . MJ«I1««^- ^ > h © VT^I^fiR^M d m d 
dbv. SJS^ffl«^-^> hMdmd 1 , Mdind2 

[0158] c(Dt*;'Siir«as^^JS:^;*'Lv'^. o^z 

fflfg^^S;^?'^- ^ > h M d m d CD*¥:^f^^^^c 

:^iiif'pt^sa3cc>pf'r^g*i*«j£T2>/cij:)^c. ) ^5 

[0159] 



M*tddbv*Vy + Mdmdly + Mdmd2y = r4ctndy 



SC5 



S;6 



[0 160] cn^c^s, ^4^RA'r€>i. ^5«^^3o-^7ic. ^6(^s;8cc^m5nSo 

(Wdbx * Mdmdx + Wdby * Mdrndy)*Vx + Wlx * (Mdmdx - Wint * Vx * 0«dbx * 
Mcfcndx + Wdby * Mclndy)) + W2x * (Mdndx - Wint * Vx * (VWbx * Mdmdx + 
Wdby * Mdmdy) )= Mckndx 

• • -^7 

(Wdbx * Mdmdx + Wdby * Mc4iidy)*W + WLy * (Mdmdy - Wint * Vy * (Wdbx * 
Mckndx + Wcby * Mctndy)) + W2y * (Mdndy - Wint * Vy * (VVdbx * Mchidx + 
Wdby * Mdmdy)) = Mctndy 

• • -iCB 

[0161] MdmdxiMdmdy?55f5:^.(7)(B*BXo ★^l 0. fciCX^l 1 *l5^^SISTn«m^o 

r4>. ^1 t^^tmmmcWkSLthic.^^c\x^ S9. ^40 



Wint = 1 
Wlx + W2x =1 

Wly + W2y =1 

EP^. «±ot^siLr«5K9. ^iofccto'^1 \ 

[0162] ^tfB^r^iMdmd d b v^gS^UTM 

^^)*J5:^*- y > h (DJ^^T&iM d m d d b V tcijj'vi 
r^FST^lS^^O^^^o ^^^^0 2 1 <7)<i: -5 tCMSai^tJt 



50 



• • •s;9 

• • -SCI 0 

•••^11 

C^^cc^t^iartt. 0 d b V J: o mi JS¥cD{4g?:T 
[0 163]|nia^C. Mdmd2?:gSiCUm2S^ 

ffl«ft0 2 4aif^or02S¥ofta*fi|iEurfe. H 
mS:^^ - ^ > h <DJi»PS^«M d m d 2 tctS-<-C ^FST 
SiS^;:>^A^o a2 2cDcfc^{CM«l1?:^»ior>f* 
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[0164] Se^r. JC5. SC6%»ST'S<fe^{CSa 

c 0 1 6 5 1 m7m<D^simm^mmwLmmv$>^m2 

Or». Wi n t*0«:a:3£f -SCitcJro-C. H2 1 
©t^JSl© J: ^ K . 0 dbv saiff 1/ r *>||^J5R 10 

CO 1 6 6 ] jffSP^ftCifC. m2 l<DJ:^l,C^mn 

^J*)g;^^-^ > h ^^3l±-5 C .hTSir # 5 J: -5 
4. 

d d b v*^f'gt-SC<i:(CJ:^j|^)5RS;^*-^> 
^-TStS^. »2S¥©3{P*»iWcSil6L)iC^(D-C, 20 

[ 0 1 6 8 ] OS 0 . MWffldft 6» d b v;»iW3aiJCii!i< 

•r S c i tc J: -D ri6^-r 5IIJ*Jg:^-=e--><> h©i^ 
«. S«ffl«^J5RS;^*- ^ >hMdmd{C^L<ft 

[0169] t^i5JtcJ:or». MjWiffl«ft*jJ;0'SS¥ 30 

> h (omm^mm^m^tj't:-^ >hMdmdj:«3*>:^ 

[0 1 7 0 ] L/*iL/. C<Dti^rfe. Mdmd*3C©|| 
Mdmd©;^#Sd^^d>jSo-CCi-C^). — fiaa«J4C$lJ 
i^<i:^t>6!5:l<»*^e>■C*5, 40 

[0171] a,mi^i3 ) i^m^mmvit. mmmm.nm 

©^SBffl*^^^rai5-SWd b X, Wd b y<D$g>Pffii* 

J£^)*JS:^3 I: L/ i& t 6 -c * s . 
[0172] as* 4 ) a¥©sifitt4«ifii-r-5>/c««> 

S«S¥J5^5^©;'3fiS^*i/J^ 3 c»i -€-©S 
¥<^>S^^il«ft©A:^&©»iBfflS*^»©lfi^Ffffi*/J^3 

-€-©a¥©jS¥ffl«ft?:a!j*»i/-c4>. -e©;E^iis¥ so 
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■e©S^©S^««ft©/c«>©^iEfflSJ!^^l^©it6 
[0173] a,m#.5 ) MI«lffl«ft'£ai('p-rSC ifc J: 

- ^ > h ©:^(S] h . 

[0174] fia)x.«. mmmfSin edbv ^r^cp-r s c 
6CC J; o r^-r.5ll^)5ii]5:^*-^ > h ©[^irsiik^'t- 
r^^-c*5SI^S;^*-^> h©[6]*«. JS¥©gJ 

[0175] taix.ti. o$ 3 t©x V'm-t'^tda.lfifi 

[ 0 1 7 6 ] pj^f*. mmm^^^m'^-r ^tc^co^m 

**Wdbx. Wd b y«^>:©J:-5{cai^-rao 
[0177] X/jS^J-A^Wd b x. YfiK^J^T^^Wd b y, Z 
^!S^*^0©-^i' f-;U?rWd b i-T'Si. 3 IJ-^ h 
Wd b iMdmdCrtaiC^JortiSo SeoT. Mdm 
d=&-^i' hJUWd b:^[fiIfiS53-<!:-e©ift3^^3>iC^WL/, 
'^5' h-fUWd b::/3|fi]JiK:»/cW?rfamL-C. -^i? h;UWd 
b©:^§3*ftD/c^b©*5. ^3(c<fc->r*est>6n.2>M 
dmd d b VC&S i-f-^S. 
[0178] C ©1S-^©M dmddbv€:023 (Ctj^ 

JK:^j*->> h©Wd b:^i^^^}-?r$ilffl)-r^7 - F^^- 
■:'^'«i®.3S^fiifiK-r-5c<b=&.sift-r.5. 4>t. wdb:«r 

Slf^ 0 r 4> J|^J3?JS:^*- ^ > h ©w d b 

[0 1 7 9 ] fi^o-c. Mi:^c«i#*M6L/cJ*^K:(3:. 
Wd b:^i«g€:-^;' h;i'V:^[ajK:— SS:S-ii.s*\ SfciJ^c 

> hMdmd©Wd b7^|SjfiS^?r. §S¥li«ft{C®6 

Wd biv©rt«*si{cAd:4cfc^«:ga5e-rs. -sc*^ 

S¥ffl«fttCil6-a'AH,^>S 6«. Wd b t V©rta*! 1 

J: 0 /h 3 < i^c S J: ^ {c^-r . 
[01801 ic^r. s^©milSA5$^t-^»^«c». S 

)5RS;/:^-y> h©XfiSW/)N3 Oi-S. C©JS^CC 
{*. Wd b x*A*«){c^^-r-5« Wd b:^f6]i^i' h 

V :^[^^ ti-Sfc b < aj: . swfflitft ©^gtiAJtittJ-T 

[0181] Mttlffl«ft^3£g|5K:-5C»-CMfCSMtt-r5 
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vs> <o . mmmmn e d b vwHs^<Dip< mn-sti^o 

[0 1 82] H2 4 4#M0rUi?^f g^SIl S 
4iJ*iS:^>4''Cs'SQ 1 {Cf^ffl-rSF I a c t <bS^I^2S* 
Mflf2act = PQl"Flact + PCS2*F2act 

Q2«>&,'^i**P. *^.'^.*^Q2(D^i' h;U-C*.5, « 

Mf=lf2act = PQrL*Flact + PQ2»F2act+ Mlact+ M2act 

1 2 a Bn±m^'p'0'!^.it><^ ici'^m'r?>m± 

mfxtl'f:-^^ hMn a c t iWtii-ri>^l,crj:',Xi.^ 

Mflf2actv = Mflf2act • V 
[0186] 'XK. Mf 1 f 2 a c t v^u-^^yf.y ^ 

>\^iticmi^XU flf2actvfi It *f#-S, 
[0187] ;X5C. MWlM«*->> hVT^I^ftic^Md 

mddb v^Ji^:? ;L-4f{CjiO, -en*. M f 1 f 

2 a c t V f i 1 t*ie>?^D, fiM*-^> I-V:^|fil^ 20 

^Md i f f v?:f#So 

[0 1 8 8 ] 1^0. fflftffl:? -/ Mdmd d b v*^ 

[0189] -x^, ^mttmmtjii^<Dm^<'Cj;:^mm 

e ffdbv = - a JKMdncldbv 
[0192] S^fc;>:s;(c J: -5 -cMWHSaft 6» d b v 

0 dbv = Kdb * Mdif fv+ 6 ffdbv 

[0193] ^na¥ii«ft^«gi5«:oorui?^-rs 
ffi*m-r:/u-y i'(ar*«3. ^is^xamfte ix« 

{t^e 1 y. ll2S^Xffl«ft0 2x. IS2S¥Yffl« 
He 2y4>|gSCC*e6S<, CCt?«lllS¥XtB«ft0 

[0 1 9 43 hXljS^Ml a c 

t x*a--'^•x:7 ^;U5f{CjiL/rMl a c t f i I t x 

lpriS^«*--^> hX^^Mdmd I x4 40 
JV^ffCiiU. -en*. M 1 a c t f i I t x 
^^f~>mO. flM-t-y > HMd i f f 1 x*f#-S. WW 

Mdmdlx*^ 

d fflx= - Q!lx*Mclndcljv 

cecal xUm^(D^^V^^„ 

CO 1 9 8 ] mmcx^i.cj:-^-cmi&¥xm»ne i ^ 

0 ix = KUc • Mdif flx+ d f fix 
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* ^mS:t}'P'C-!^.Q 2 iCfpfflfi F 2 a c t 
)S^«P'C\^.P©$t>D{C|6^3-&S*-y> HMf 1 f 
2 a c t >X^{Cj:»3*»-5. 
[0183] 

• • • SCI 2 

[0184] */c. SCI 2©R;t>0«C. ^XiC*ffl(,>r4> 
• • -^12 8 

★ [0185] ^tC. Mflf2act©'<d' hiVVySfiH 
10 ISS^>Mf 1 f 2 a c t v^rJflmrS. Cn«. •^i' h;U 



• • -^13 

[0190] *»W(c«. > f-v:^f!i])iR 

^Mdmd d b vi^^ff^fiicDM^S*«-r«^3>7-5' 

1^6* f f d bv frtHtM:<^K 

[0191] mmmi^wmnd f f d b v«. &m. 

• • -sei 4 

♦ffSo CL:r-Kdbw$»jiaiy'f>-c&o> as. cn« 

• • • s:i 5 

[0195] ^^cc. mmmm.n^mtmm. 

^=S:fT^?H-rfci6©miS¥X««l^ffl«ft0 f f 

[0 196] M#fl«J«C«. »is^«*-^>hv:^ 
iSj/iS^Mdmd 1 xi^MicDMiig^^-ritflln^T- 
e f f 1 xi^naai^ 

[ 0 1 9 7 ] ^ 1 S¥X^^^0SI«ft 0 f f 1 x«. 



• ■ iCi 6 

^x^n^. cc-cK 1 x»$(isiiy-Y 

■ • -^17 

[ 0 1 9 9 ] la 1 8 fcMo -cmB^^m^i t 



50 s¥(4g • '£mn\^mt. mmmmA 0 d b v . n 1 js 
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w-xmrnne i x. mi&w-Ymmne i y. m2S¥ 
[0200] mnmmmMmmi. m^s.w-mmtnc 

J: ^ r^**5^ffi3 ns«*a«1i 3 2 ■^'SJESittf* 3 4 

[0 20 1 3 mm^mmux*) j^jEmns-w-as • 

[0202] m^it. m2 6iC7ik-rJ:'^tj:mmmmi}i 
¥)*]S:^€:Sl:fC^0O/ci*©as • «»3!»i> 02 6 

20 

[0 20 4] ±B^mmtLxmioya- ■ ^■^-\- 
(Dmm(icm?>t, mii<ota<, s3 4{c*jc>r±fEL/fc 

[ 0 2 0 5 ] s 2 8 «-e©fm?::^-r-f-:7';i'-?-> • 7 

[0 20 6] PJ0*#Ml/-C|jiW^S<!:> ifcfS 100 

ccfc-i^rBtriab/c-^i' h-ibv^^i*. s i o 2icm.^v 
^wimm^mi^m 2 0 icjjk-r^ -5 ccs:^ o . snint^j 
t-c<Dcn6©fii**8?)S, Mi>rs 1 0 4(cji*. 

3*icfcf>'^4(Cj:orJi{a^.ESJS;'3*-^> HMdmd 
?:iSS)Wffl«^:-^> hMdmd d b viSJE^{R*- 
hMdmd nx (y) iC^mU. S 1 0 6^Cjl^-C 
W^<DiN < PfMliAA d d b V S 1 0 8 icm/o 

v^s.^m»nenx (y) >fe**So 

[0 20 7 ] ;>:t,»t?l21 0 7P- • 5^ + -h©S3 6{C 40 

m L . S 3 8 fC jiAre«JS^f4g • ^^^JiSft 6» d 
bv, 0nx (y) fCIoDrfllEiEL.. MfCCn^tS^^ 

[0 20 8] ^^(,»-CS4 0fCit<^. ±($(4S-^^<!:ti 

(fit) *stwi/. s4 2tcji^■rJlMl!s^fit*s^l±^^n 

a#Sll* A t U . S 1 4 (CM o X±ii<D!l&mi:m «3 ie 50 
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r, 

[0209] C©||ii(D?g,®W±IB©*n< 

[0210] ip%> c<Dmm<Dmmicm?>mmt. ifcic 

^5 -3 0 55 8 4#<2:$8-C«lgOfcSlr=i >7'7 -C T 

[0211] c©i(S«. 3l^0fcjS;^<!:3ISS^J5Rjg:^*s 
i ^ iT^-r -s c i < . (cfiiffli-r ^ c i *i offig 

[0212] Mfcii, ci7i< -;; hccfpfflt-^;*]^:^. J:0 

m:Wmc<,tmn±f^m.ti^-\j'^, o^zmp) s*50cd 

[0213] ;*;:J«fl<}^d:0*af3-^M^4/cWr^c 

[0214] */c. wse^iftpTK-f \-<n>mm3cimmm 

[0215] S/c. !^P§¥5 - 3 0 5 5 8 Q^^mxm 

^^S;'3©^;'3 ) © g«^J35S:^f 'C^-S ( z M P ) 
j5icJS;'3©rt©*-y > h^^>?rl^(,^/caai;'3fiR^>©^fiS 
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[02 16] mz9itc<D§micmim^^mn^^y h 
[0217] mzommommicm^^mimmmn^'k 

a = -*I:»K31 CDS? "6 dhv 
22 = iH^PCe ©SS •edbv 

X-fi. 10 

[0218]!^. ^(Df&omf&it. m 1 ©HMOJ^Si 

fitfis u c <!: r . mi <Dmm<Dmmii mmm(D{'$m . 

[ 0 2 1 9 ] S3 0 ac<Dmw^cm?>m^mmti^^-:, h 

igia-C*.S. H3 lit, ^©ttf^^Stf. 01 0 

[0 22 0] i^3©*i6©m^«cfc-i,^r«. ilifejSKS;^ 
h©Zf!2:a> (i&iaw*t>«3^5}-) fcspf-r-53> 20 

m-e^ ^-y>h©ZfiX^5: fs«-r ^ J: ^ (C O fc, 
[022 1] ll3©|ISfi©J15!^{C*or«> ^(DfcH) 
(c. mi©jS«fe©ff5®JcCSSgg©1tJ!R{c. t^^^^tU 

[0 2 2 2 ] 03 o?:#fl^briSBj-rsi. msouss 

©Jf$.^Cce^^^g{C*jt<^rW5fe-r, U^t^y h 1©±(*:2 
4©iSS:{4acC3-U- hH2>lM 0 O^rKC^f^i^t 30 

jitT77i^ii*«s-r€. gsfug • '^m ■ -^mmMrn 1 0 2 

*(iAi.«fc^«:bfc, H2>-ti-i 0 o«. nji< 

Mchidz = - Kthzfl errz- Kwz (d^ errz / 
CCr. 0 e r r z W:J3lfi]©-rn. .d 0 e r r z/d t 

«-e©K5pra»^fii. h»ig8S*>6©«i-rn-c*s, 1^0 

(C^errz, h^n^-T, C©S©tt.^-C». 0 e r r z, 
h(iiE-eib-5, S/c. Kthz. K w z *sJ:0'K h z « 40 

[022 7] mtELtctOK . a*: -^ h 1 A5^?f LTO-E) 

<!: ^ , s.w-mmm,m 3 2 ^slS5«tt^* 3 4 ©4a Dtxs* 

h 1 ©8Sit#$45<3©mtt;'3*->> h^cj: 
^r. ±«:2 4j&sisi£«i*45'3cci5if£jgtii-rs, cn* 

ZWSi^f^HWdllteSitiiiifJ?, c©iiaii4c j:-5r, m 
SJS¥)3^ JS:^j* - ^ > h © Z ^^5-*sJilliT . a h 

^^S:^^-^ > h i±iBliSb©«i{cAj:^. 
[0228] ±iB®«j©SUidSjaACCJS:4 i . IIS^gR 50 
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01 6{C7rOfc*]ffi{Cf^;i. S2 9tCn^TJ:'5«c. 
S¥i8iS:^r6]»8&fiZ i tmz&^mijf^^tbmz 2 



• • • s;i 8 

<^-fe>t^6o©tii:^{ca-:j(,»r@a-rs. 
[0 22 3] aB(4a • mm ■ :fff^m^m i o 2 «. g 

tcM-ri^ia©#tiiiCiB©ffl>pfea*iJ:u':^ifii*5ic«>4 

<b#tcc, 3-u-H2>-9-i oo©«^a(ii*a^-r'5c 

<i:«cj:f3, p^i^v h©jttf::/3iS]?:t^ai-r.S„ 
[0 224] 3 cn6©t»$R(CS-5t. T^t'KU 

ttlSiii©^ll*5^ti^^i«[6iAi^s©r-. ijji'jUE^ 

*^i&iSWfc>pfO-CM< i. Si[5iB#©3-b - h^fflfiiti 
jll^ffl^kO^^^ct-^fiiii^c?.©-?. MI4-fe>t'-6 0©a:^ 
{CJ:-:»T3-U- h*im<ii€:ffliE-r.5©A^M3:Ol^ 
[022 5] ll3©||*6©J^.®{C<^5iia*03 1 7 n 
- • 5^ + - h^#MbriJiBg-r-Si. SI 0*^65 3 0 
S-CjiA/cfS> S 3 0 a(C*si>r. Ji^Sti/ca^H h 

i©(4B4s<fct>*/sfc«:^isi©Tti{cs-:jfr. •?-©-rn 

d m d z ?r^d?)-5>o 

[0 226] , 032 (c^f ^(Cf& r> xmir •5 

hWZfiK^JMdmd z5:*»5$ljapIiJ<tt/-C^X^ 
dt)- Khzh 

• • -^19 

^©t•-i'fiiAi@^^©figw*a;^. -e©p 

0. ziiii*4DOHW[aigs«)*«3fij^^/cwc4>. sgs& 

[ 0 2 2 9 ] i^a. mic zmi£t><ommmm.mm>?:mm-r 
s/ct:fife6«, 3-u-h©-rn (:^(^ij-rn©s!fr^^^ 

z «r9M£-rn«^C*. iCl 9tctet,»r. KwzUA 

[0 23 0] */c. m3©j|ifi©?KJ?i«C*i(,»-C». «^ 

*(*fl<J{C«. ||^^RJ5;'3<t||#S¥;5RS^©Z«l$*5f) 
h^4filf1f-rS/<:i?>. S^2 2R (L) ©(4 
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[023 1 ] •e©^s*s?:^'^58?r{c. iittisnsaj) 
[0232] ±m^t}t^&w-mm^<Dzmit>')^- 

i|iOS¥) <!:<@EiEafilSJE¥)*]g:t»«'C>J* (01 6<DQ 10 

r . Q2" ) (c^tor>>:©j:o^c<gEiE*J]n^-sci«c 

[0233] 1 ) »iE@«^ 1 Si^mmtj'p'C^!^, m i 
6©Q r ) (omm^, a^^^i^fm* (bszm 

P) ^[iltK'f'C^fc, ZttSt>OK, $>-2>[iIlteft0 d b z 
/cl:flHi*E#«) (rotete) t^, ^SIjL-/cf^©*^Q 1 " 

[0 2 3 4] mmic, snmz^w-m^'p'C^!^. (n i 
6<DQ2' )(Dmm'S:. mm^mm^fm.-^AsmzM 

P) ^H^ifi'Cxtc. Z#**>0«c. afeSliliKfte d b z 20 
/ct^mii^itl (rotete) "T^, ^t&L/cf*CD*^Q 2 

1- r^. C©lHliteft0 db z?:. ZfillSi^OMIWIiMlft 

[0 2 3 5] J&fiSjiiQ 1 ' ms^.tf^Q 1" (O^i^h )V^^ 
i^hJUQT Q 1" if So |5]^(C. *&.'=&»5Q2" i^j^. 
7!)SQ2" (D^i' V)\^^^i> V)IQ2' Q2" if -5. S 

3 3 iC±.ijtftft>M,fcQ 1 " <b Q 2 " , 

[0 2 3 6] 3 ) iSiEBSII 1 S^^. ^f^{*^x.-r 
(C. -<^hJl/Qr Q 1" fc'W^tfl?«)5-t+S, I3l« 

ic. f^iEasm2S¥*. «^»ax.-rK, •-cd/h^i'Q 30 

2- Q2" /ct+wj^ibs-as, ms'immjEMm^^ 

[ 0 2 3 7 ] 4 ) ^XCC. 3 ) r-ff 6tl/c(^iEa^ll 1 S 
¥*Q1" ^rtf'C^fC. ISit:^|olllll (Zlit) StoOfClHllg 

ft6> 1 z/cW|5]|g3-t±S, IslilK. 3) r-»e>*ifcigiE 

@^ii2s^*Q2" **'Wc. (z«i) * 

4 cc**ir7nf , 

[0238] fei±(DfilSttfpa*ijtA-C/j:t:fnti. 40 
[0 2 39 ]#t4l) ZliSSt>0p5Wffi««ed b z/c 

[0 24 0] «Fl42) ^nS¥Z«}«fty£W4af1fO-C 
'Cs'^.iCf'Pfla-r-Sll^nS^J^RS;^©^-^^ KDZIft^ SO 
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[024 1 ] #i43 ) mmmmM e d b z . ss^xn 

SS¥Yfflfllft. Z8i*t)*)MW*i{aft0 d b z 

*i cfc o'ss^ z fii{R« ^piB^K^f^i- ^, i . m&s.^m 
[0 24 2 ] #ttifccto*#i42«. cnp>©^mca 

[0 24 3 ] «±®«jmc*jlt5 ZllilSt>«5MWti(8ft 
0 d b z*iJ:D>*SJ£¥Zfflfllft*« «^3>7-^-<T> 

[ 0 2 4 4 ] S 3 5 IC|^3 ©SISS©ffJ,1l<D«^3 

> > h z fis,^mtmim-&m lo A^mmurc. mse 
tc-e©*-^ > h z^-ij-fflflUjjf'^iJijEaiJ 1 0 4©i¥iHe* 

[0 24 5 ] 03 6KiT^-riP< . C©Z^^1«m*-^ 
>h^g|51 0 4tCfct>r»> h 
i^W)ti«*-^> hMdmd d b© 
ZlS^Mdmd b z iSS.¥ti«*-^> hMdmd 1 
z, Mdmd2 z?:i?iS-r€.i^(C. HS^^p^Jgj^ji 
:9-ffi$nitlB«*-^>HZfiR^}- (Mdmd db z. M 
dmdn z) )fe<f;?)ie>. zntf:><ommmmn e d h 
z. ^lS*Z»«ft0 1 z*iJ:0'll2£^Zffl«ft9 
2z^m'M-t?>, (C*i«ia3 8 7n- • ^-p- h-CS 
3 4a©S{iS{ctl^-rS) „ 

[0 24 6] fgiEa^S¥l4g^^lt{±SgPr-«, ZI4S 
*30i^)«iffl«ft*jJ;O-SJE¥Zffl«ft^>^d?)-C. (giES 

[0 24 7] «T{Cji»a©i$tt?riJi?§f -S, 

[0 24 8] a3 7«:#ML-rffl«^J«S;»j*-^>h 

©^>i3K:-ot,»rsiWf -Si. > 

ieSt?«. M«±^Jg;'3*-y> hMdmd®Zfi)t:?^M 
dmdz^Sr. M)Wl1i<g^:-^> hMdmd d b©Zfi£:»' 
Mdmddbz. 11^ 1 > h Md m d 1 © 

ZfiS^Mdmdlz. m2JS^Ii(R*-y > HMdmd 
2©Z«55-Mdmd2z. (C^iB-rStoa*iiiftI$ti 

[0 249] 1^9. WlitPffl«*-^>f-©ZeS^Mdmd 

dbzf*. WWffl«ft0d bz?r8l('p-r€.Ci(C<t-,r 
@«:^;*S;'34i'C>.^. ( @« Z M P ) tt>K) ic^s.^m& 
:t)(Dtim^F n a c t Aif'PS*-^^ h©Z^^»©S« 

[025 0] S/c> IPlS^ll*-^> h©Zt!S5>M 
dmd 1 ztl. I|lja¥ffl«fte 1 z^Mif^-rscicc 
J: o r 1 S^j^sS^f-Cv^ * *> "5 CC«^3 -t+fcC* 
h Zm,^ 03 4{CM 1 rS^-T) -Ci5-2>. [5l« 
tc. ||2S¥M«*-^>h©Zfi£»Mdmd2«. H 



3S 



Mdnddbz =WdbzX Mctndz 
Mdndlz =wiz X Mctncfe 
MchicCz =W2z X Mctadz 

CC-C. Wdbz. Wlz. W2 z{3:^tfB5©5*igffla 
*^?^r*€>. -g-O^BefflS^^^Wd b z . Wlz. 

c 0 2 5 2 ] r^Mj^. 1 ) Mmm»nt^S:^mmm^^ 

[0 2 5 3] aS."=^. 2 ) Z to (3 MWtimft *5 J; O-S 

H<DZ^:^Mdmd ztCi5(.»(B«c^c-5.J:^0C. ^iefflS^K 
VWbz+ Wlz+ W2z= 1 

c 0 2 5 6 ] a.^.'Sa ) mms.¥^m^r^m.'^.-czm 

to 0 mmmf!(nm<D^^mmify^mf b z * o tct- 

[0 25 7] mMi^A ) j®)WiJs^*^«ta-r^B#.#.r-e<z) 

S¥©Zffl«^l;550r)Sc^<!:> S¥«ifil6l#75^S^f6]^ 30 

m^m<D^Mimm^^^w i z o tc t . ^2 

[0 25 8] zm^fyiomimmnedhzoi^ 
mfiQtmAii^m$tii>, z«*toOM«iffl«^0dbz 

d b v<!:|5Ifl|©rJl'=f'JXA(Cj:-?r 

*>6z:^isj(c^to-:>fc/cc^-c*.5.. se-^r. ziAStoo 40 

MWffl«ft 0 d b z ^^ti>mm<Dzfu 'J H 
2 4 © V Z {Cggf gS;i S C i {C J: -5 rf#S C i Ti^r * 

So 

[0 25 9] 3 6tC. 1 z. ^2S¥ 

ffl«ft0 2zO^*!ia3&Siiftl3*x6. »nS¥Zli« 

«. XifiZK.. lAintc^to-^fc/cW-C*?.. Sfor. 

H^nS^ZMfllfte n t. ^^Mt ^^muD-fa v i>m 

«. ia2 5©X*Z4C. 1 *nK:g#texSC<!:K:j:o 50 
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[025 1 1 ^3-iB». m«. ^X^^fflC^Ttf 0, 



• • -3:20 
JKi^^^tiWd bz. Wlz. W2 z^^^t^, 

©ZRK^Mdmdd b z. > h ZfiS^^ 

Mdmdlz. Mdmd2z *,$>ll«:||SJSJpj5RjS^«c 

HP^. Bn^m.t>^'ii'!k (a^zMP) *to>3© 

^-^> hMdmd©Z)?K^fC— as-a-S (^l-fn 
[0 25 5] 

• • • 3C2 1 

[0 26 0] ±ieL/c. as l©S3 4a-CtftotlSto 
m(DV^)\^--^>%. S3 9©S 2 0 OJit^L'S 2 0 6 

[0 26 1] iieica-Ji^r. mjEmms.w-iiLsmmn 
m ms 1 7P- • 5^ -J-- b<Ds 3 sfctas) (cfct^ 
MWfflSfted b V. zmmt>>)mmm9.n9dh 
z. Mis^xtffift:^© 1 X. miS:W-Ymm.ne i 

y, ^lS^Zfifi«^0 1 z. »2S¥Xffl(tft02 
X. m2S¥Yffl{R^0 2y, m2^¥Z««ft0 2z 
H!ia©Z«i*toOli8«tlif^%jIJinL/c»^3 
> 7- ^ T > X iftf'Pws^fig^^iiiiE^accSE org 

[0 2 62 ] ^3©iisg©jfj,^K±fe©itp< , m±m}^ 

t)'f:-^>h(DZf&^ (l8it#Stof9©)S55-) CC>ft-r6 

3 > 7" ^ -r T > x*ins)?: iiJin l /•c©r . mmcommm^ 
mvm^fcf^m. jarsccjjn^-c. z«*tof)Hwigig« 

ttfcliHt- ^ilSS¥«Jg:^* - ^ > h © z jS^©Ji8ti 

[0 2 6 3 ] 3 6fc«. 032 ic^.Ltcm^mmmmrj: 
[0 26 4] jsa. ^3©llifi©j^.®K:*jt>r. a-u- 

h-fe>-!f 10 0. eB{4S • • y^f^m^m lOZtj: 
y > h © Z ^i»M d m d z fc«-e©i5e? 
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•5. i^a. IS*«9««c©tBt8K:«^<. 
( 0 2 6 5 ] H 1 !&t»l/ll3<Dl|jS©)|5SSt?W±i2(Din 
<. (±^2 4) <i:« HfTieSf^tcm 1 © 

KeB(10. 12. 1 4R (L) ) ?r/rbraM3n.5 
i±t{c. ^<D^iQicm2<DmB (18. 2 0R (L) ) 
«r:A-OriSM$nSSgB (JE¥2 2R (L) ) '^m^Ltc 

jttstjjE (2*) cDWSB (m^<j>i7 2) t^htji^hm^iS' 

gS^JS^Sj^+'C^-i < = g«ZMP) ) ^'prj:< 
S 1 0*^6S2 2) , Btiie^^^n/c* 

(eSJi5J5;'3^}i5S. s 2 4 . s 2 6 ) . una 

ID*S;»3«^ffi^® ( 6 m>-^>^A 4 . IISJE^aciS:^; 20 
^ais, S3 2) . itrfa^ffi?n:fcSi)^s;'3A5H5i2jgL/ii 

3 n /c a « SSB ;>3 C\'=?. S t) 13 fc f'Pffl f -s * - ^ > 
h (lllftnS¥J*S;^*-^> hMa c t X. y, z) 

l^rWiaSgp^HIK^if SlillEfi (MSP1««^^0 d b 
V. z> »nS^«ft0nx. y. z) ^^iJiSfSJE 

S32 75^6 834, S34a. jSIWHiM^i^^gP. Wn 
&^m^nmMSi. S 1 0 0*^6 S 1 0 8 fc-J:0'S 2 0 
0 *>6 S 2 0 6 ) . mriaj?i^3 n/'cSgplpIKS(C«':Jt,> 30 
r f?iaagiJ©f4g*J J: O^/S A:»^^jJS[5Hgr 5 J: ^ (c 

8 . S 4 0 . igiEBSS^pfiig • ^SttUSU) . J: 

o', HutaiSiEsn/csgiscDfig • ^i^cca^urfMiaa 

h©l^ lfcJ:CK|g2©li8gi5 ( 1 0. 12, 14. 1 

8. 20R (L) ) 'k^asmmm^is.^m (o^i^y 

S40. S4 2) 5r«ix.5J:^{C^)?KLfo, 
C0 26 6J S/c. ^i>^c<i^>«(*(J:(*24) 40 
iaa^JfClll ©M® ( 1 0 . 12. 14R(L))4:^ 
L.-ca*S3n^iit(c. *©$t^{Cll2©Mg5 (18. 
20R (L) ) ^r/M/TiligSn-SJEgP (S^2 2 R 
(L) ) i:^x.tcm.m.:^ (2*) ©Wgp (WlS|JU>i' 
2) *^6Ji5)WISC^ai)n^2; h l©*l|®igg{C*Jl»-C. 
H«f a a l-(Dptj:<th Buf aSSP© J: 

SZMP) ) *ii>i&< <!:*>#tfBMiacJ.-ii-y h©^^:&^ so 
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fisr^^if^fe^^ia (*^^s. s 1 0*^6 s 2 
2) . mrf2^3n/c*&s©^j*J5:^%Hirfassis©*n 

^etiic^m otct^ ©Bfriej£gi5±©(iEffl4''C\*/c ^ @« 

S2 4) . miBS.S!nc{mr?>mfm.t} (siss^^is 

j'j) €:«^W-rsSI)35S:^<^a*|g: (6fili;^;-fe>-;f 4 4. 

m&^^^m^^ms. s 3 2 ) . ^i>%< i 4>B«ie«^tB 
y. z) ^t^i^-r^sgciaiKsyi^^ig («^3>7-7 

-^T>X|ii<mSgC. S32. S34. S34a. MS9 
SWRft^^SR. SrnS^«ft9l5tSU. SIOO/p^S 
1 0 8*JJ:0'S 2 0 0*:>6S2 0 6) , mni^^titc 

>7'7-f T>Xt(i('pj?lSg|5. S3 8, S4 0, l»iEB« 

s^fis • «i5»agi5) . *jcfct>'B<ria(giE3nfcjsgi5© 
am ■ mmicm-^i.^-cmiiOTti y h©iii fccfco'^2© 

KgpdO. 12. 14. 18. 20R(L)) ^^{4 
^i'y^rHgtglJ) . ^ei[3>hP-^, S4 2) i:m^i 

c 0 2 6 7 ] s/c. gtriajEgp{iig • '^mmiE^mt. m 
ta^S3nytsgi5iaiga{cS'2(i,»r9SfiejEgi5©j2atej: 

.■^.*> sc ^j-e© jfii^s 0 cci5ii£-r ^ J: ^ tc . hui ass 

[0268] 3 BMieD!j<; h i^mmviim-ri± 

^m-il^-jil^V (J:«3iE5t{cti*-y> hfiS^PQL * 
Fiact +PQ2 *F2act ^-^aact +M2act), SfcUmitaD 
htCj||^{Cf'pffl-r^:^J*jS:^©*-^>h (POL * 
Flact +PQ2 *F2act +Wlact +M2act ) J&^emfieSSP 
(C<'Pffl-r?)^]g;t»*-y> h (Miact +M2act)^ilSeL 
XWct-jiy h(Mflf2act=PQ3. * Flact + 
PQ2 *F2act ) ©t,»-r*l*»«r»mL.. 'pti<, ifc«ffa» 

to 3 *7/c* - y > h {CIO D -cMiajsac^^iij 3 -s -s^ift 
s ( 0 d b V. z ) ^^-r-^jsas^iBia^iS^s (S 

^n>y^-rr>xaiif^Sg|5. S3 4. S34a. M 
Wlffi«fti*Sa5. 5 100*^63 10 8. S2 0 0*^6 

s 2 0 6 ) 5rci^. B?tasgi5{4a • mm^iE^mt. m 

fei?i^3 tx/cJ£g|50^S*J J: C>'BUiei?i;t3 titc^Wj&K. 
(, i-C B5i2SS|5©fi[a*j J: iy^/ S tckmm^msEt S 

[ 0 2 6 9 ] 3;/c. mrie:fe)«S;'3©SS^<5'->JcM»n 

Mdmd) ^sjti*, SiriaSg|3[5IlEai?iS^©te<t6</S 

/c«HijiasgiJ«ttfi^s*m«. < t femriB^ms 
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*i J: C^'/S /!:»^a!ja?:^5£f S ( S 3 4 . S 3 4 a . 
S 1 00*>6S 1 0 8. S 2 0 0*>6S2 0 6) *0<fll 

[ 0 2 7 0 ] */c. m§i^m^mim9.±ms^^-jt 

ii>%< <!:^>BilfaD^-y hOM^flM (0e r r 
X. y) «:ffi-3l»-C*»S (S 2 8, S3 0a)in<^ 

C 0 2 7 1 ] ffriB^»3c^{kli«^fl?jS^*-^ 

>h*. ^^£< i^>S!rfBDrK-:' KD3-U-- h (0er 
rz, d 0 e r r z/d t ) tc«-5C^r5ftJ&-S (S 2 
8. S30a) i^K^fiSOfc. 

[0272] $tc, mmmm^mimm.±m}xt)'e-^ 

S-:5lir^i«>-S) ( S 2 8 . S 3 0 a ) *n< 1»SRl^/c, 

[ 0 2 7 3 ] $fc, Hfrfe^^^Sft?i«^«jg::/3*-y 

>h (fflfi:^*Jg;'3Mdmd) (D^<Dm^<Dl^$i^ (Md 

mdz) ^^sfctt-ecis^tcsis-r^jc^fcmjjSb 
[0 27 4 ] t.tc. piiasapag • '^i^iSiE^ms*, m 

ten h ©^^(8Mcc«-:5t ^ r fif d SMfigfc J; 
[0 27 5] $tc. B5fesaJiHlliat*S^®*5j;o'/3: 

*i?iS-rS (S3 4, S34a, S100 3&->6S10 
8, S2 0 0*>6S 2 0 6) Jp<1t^L'/c, 
[0 27 6] Sfc. d^tj:<tiimW (±{*2 4) i. h« 
ie«f*CC^ 1 (OmB (10, 12, 14R(L))^/r 

L/rii*S3n-si*«<:. ^(D^mcm2G)mm (is. 

2 OR (L) ) */M/ra^$nSJSS|l (S¥2 2R 
(L) ) ?:li;i/c1«»* (2*) ©Wgp (»a5-;>i' 

2) A^<E>^c.s«i3»::^8!)a;i< -;r h I ©»^g(ctec^r. 

( = @«ZMP) ) jJp^ifeSmriaosK-:' h<D*^*-^fiS 
•rS^^^JjS^^ <^^^R!t^. S 1 0A^<dS2 2. s 
24) . mi&a^^-j b(D^m?i^it<Dtcisb<Dmm±m^ 

^mmjnm^m (m^^M^mmmwssi. s3o. s 

3 0a) , wiM&^icim-rimm^ti (Jiss^ms 

4. uss^i^s^eiffis. S3 2) . mSismfmo 

(amR:^J^BeS. S3 4. S34a. S 100*^6 



>1) 10-277969 

40 

SI 04. S2 0 0*^65 20 2) , Hule^J-ffiSn/ca 
CCS-? C > r mff B g S*^S©HaB©{4Sfe J: O*/* /c 

^gp. s 3 6 s 3 8 . M««9iSgi5. mm$s^m 

m *jJ;0'lg2CDH8p ( 1 0. 12, 14. 18. 2 0 

10 R (L) ) ^^mm-ri>mi^mm^WL (ojj?^ i- 

mm^'^T'Ji^ ^:^mM^) . ^{4='>ha 

S40. S4 2) 4(i^^,$p<«|fiS0/c, 
[0277] *fc. MfB<^iE*S«. HotaOTK-y hO^ 

[ 0 2 7 8 ] 1^9. ±m,fcm 1 4-t,i Lm3(D^<Dmm 

[027 9] ^(DrnM^mm^i-nTimm-r^. mn$n^ 
mumm(tCTj:i,fys^ is^(cj;or«. ^.w-i^^^ax 

tp'DsB©^SJ)|llSSP3i^^iii^{Ci& 6 Ait 1 J: ^5 {Cji,l£-r -5. 
30 [02 80 ] ^&l) Sffl«^-^>h<f:#JE^@^^ 

[0 28 1 ] #)i2 ) i«5ti/rc»*s<£«itii«Ri^©ii« 
40 [ 0 2 8 2 ] ^^3 ) II^S¥)3iiS;'3*>6ll#S¥«JS 

[ 0 2 8 3 ] ^^4 ) 1 3 i<cmmc&mMWP 
[ 0 2 8 4 ] i^a. ±faoc*jt>-c. m.mmmwmKti^ 

50 [ 0 2 8 5 ] * /c. ±iai/fc» 1 %(r» urn 3 <Dmm<Dm 
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2 1 4 2 6 o^vmmLtc±t$ms^m^m'S:m^^^r:m 
(0 28 6] • '^m^^MsicmiE-ri 

[0287] $ttc. ±SiLf>imi fj:^> 3 <D||SS©J|5 

€r. 0 d b vfecfcO'SS^fflfSft e n x, 0 

n y ^mJE-ri> C i (C J: o "CtTferftittmc^. 
[028 8] *<*8<J(CW. ^X©J: ^{C. ±f*©ffl*4<BM 20 
©XfiX5>9 e r r X. Yf^^O err y<i;But2-<i7 h^U 

A0 dbv = -C0 errx * Vx + 0 erry * W ) 

[0 28 9] mm<D&s^w-m^p^m^^ii'cmi^tifcm 

ti-^tie e r r x.^^\i.>tch<D^^sbxm 1 s.w-xmm. 
ne 1 X. ii2S¥xffli»fte> 2 xi-r^. 

[0 29 0] |5]«(CS^E^M«ftl?i^:^rffi-Cff en/cH 30 

is-w-ymmne ly. m2s^Yai(t«0 2y*>6-e- 
neiy. ^2S¥Yffl«^0 2 yi-r^., 1^, m^m 

[0 29 1] Sfc. ±IBL/cl| 1 fj:i^bm3<Dmmcr>m 
MWtS^^0ffi«ft6» f f d b vU^Vi>^i.\ BP-^. 
[0 29 2] $ fc, ±12 L/ fcH 1 i^cCi Lll 3 ©JlJiOJfJ 

® 1 s^x««^?i«^ie f f 1 xim-ci>B:t.\ bp 

[0 29 3] ±120 itm 1 J&(,^L.||3©ll)SiOff^ 

©tf jjns*iMd md {ciS'^t::^:* < -rn^Jt^^s^-s, 
[0 294] ^mLrn,^mmim<Dmt(,cMri,a^^p^ 
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[ 0 2 9 5 ] * Jt. IISa¥)«iS:t»*>6a¥©S«l!ttt!S 

\iM^^Tvfx^~jti/\-am^^nmrhfjii£, sis 

[0296] Sit. ±i2(^fcll 1 Jit,iU^3©SISg<Dff$ 

[0297]-e©<!:t«, ±^(5^ • ^f^fC^rfT 
©tims • ^^©««I(C3Pf-r^Mg5®S«j©tb^c£€: 
■^^ h y ^- i';^©J15r^31-r€)a*-l='3 fT>S:fc«a<Hffi 

iia©S*lffl a -i^' h ife i- r- ^> a < ffl c » 6 ti S r * 
Hfri3©^ffi*iagA/5:l»ti^-C«). C<D^mt£h^t. 

[0 2 9 8] ±i2L/cM 1 i"d:i.^LIS3©Jlirg©fl5 

aicctet,^t:. «*atS«3 2 (*JcfcO'JEJS5ittf*3 4) e 
*«C©^?B©2|5:KS|5^J-C«^ct,». C©^BJ©*a«7 

[0 29 9] i^tc. ±.ULfcm\u<.^hm3<Dmm<jyWy 
©^ffi^?^^C'r4>mt,^„ 

[0 3 0 0] Sfc. IMi^fcm 1 J:cl.^UII3©Hl!fe©?f$ 

U. SSZMP©S«*. S«a^l^/^•$->(ci-,r^ 
i tt^ <!: a«>ftlfe!BlJ5;^©^:^j 

(c^to. -?-n*5^M±©*S'^.oc{'pffl-r?.*-y > h 
3!»i. iSiett*t>f3©fi£»4K^t^r^r-*>-5!&6«. -e© 

[030 1 ] Sfc. *ffi8iA». 1^¥5 - 3 3 7 8 4 

9-^<2rfg{CfcC^r. B^^m)g;^*'i:s'i&*^©S ${C. 

- >© Z M P i B«ifeJ3ciS:'3'*''Cv'S(cm C 3 # 
SCitCjc^r. ^l^©«#*«7n3i*S*ffi?:JilRL- 

'C\'ii«. B^ZMP«C-S5:Lj5:i». 
[0302] S/c. C©l6W*2S^?fni}<'^ htcHL. 

[0303] 

(^w©ja^] f»3RJii]iK*or(i. w^Hioij^f 
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[0304] fin%> :*:l|{fl5j>5:"5*aO-?»i««4/cW-C^c< . 

[ 0 3 0 5 ] iwec^aftciTf^ 5. bomfmrnmrn lo 

[0 30 6] i»*«2a(cibor». mmmimtmm 

[0 30 7] i«*^3]a{c*,or». if^^si^SiPlfll 

^{cSlliai-r.5C<i:7!»s-r#.5o 20 

[0 30 8] i«*]i4:^ccA-or«. immimtmm 

[0 30 9] »3}<^5]S(C*-,t:«. it^^l^il^SI 

©fpffl^m^ff c i *it? * ^ i ^tcc . mm^mmti 

[0310] n^emiCiy-^-Cit. mftBL/fcilBl^© 

[0 3 1 1 ] mmmimi'CSy-oXit. miiLfctmm<D so 

[0312] W^^SJltCcboriJ. H?ieL//cil5l«© 
[0313] iS*«9««:*->r«. «5iat//cilalfil© 4o 

[0 3 14] f»*^i o]itc*or»*. frsaufcii^fii 
[0 3i5]fi*^i i^{c*-,rtt. mt^i'tctmvk 
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JS|fi]±$i*S<i:Jt4c. ;^f>*SiHi;^ 'J v 7'?:— am 
[0 3 16] ifl*5i 2^ec*-,r«. i9*3li^^ci' 

<i:|3i«©f^ffl^*?:f#^C<i:*i-C#.5><!:it(C. SSBWiS 
[0317] i«*«l 3:«CC*-5r«. 1**^1 2mt 

[ 0 3 ] 0 1 (C^n-r 2 Si^'ff a h (omW^:^ v V<D 
[H4] C©feig{c^F-5WS0^«ja7K-:' h©*]®^®© 

b. # ©aslI■'^■ ^ - >©— t«i*iK-rsiHj0-c* .s, 
[06] 05©jI«^^^•^?->^c*f^&■r4@^^J3^ig;'34' 
'Cv-^. O^ZMP) «iBli©fRffl±|liS|;4nt-r3iHjs-c* 

[07] 05©S«)^>-5'->{CSPtlSir^@«^)*S*it> 

'Cs* (a^zMP) m.mi^'ij^- ^^-v-cs)^. 

[ S 8 ] 0 5 ©alB)>'^• - >«:s*it;-r S§T^©^f*?:i^l 
/cr J: -5 0/c@«m 1 S¥)«S;'34»'Cs-#.«fi^© 5» 

[0 9 ] s 5 ©aK»-'^• 5^- >fc*=t)t.-r €.Bff^©^ft4?^ 

[0 1 0 ] 04 t[5l1S(c. c©^eB(c^^)Bis:^«jajK 

h©*ijia)i^®©s&fiP*^-r7p- • h-c&s„ 

[01 1 ] 01 07P- • ^-c- h©rt©MWIi«fi|J5: 
t'©jS»ftia«rtf^. 04«:n^-r«^3>:/7'<r>::^ 
lftft^gU©lttif^?:SiH^-r5fcJ{)©. MWStJ^JWfclg 1 

[0 1 2 ] 0 1 1 (cin-r<^{c*jWSSIiife«K]5;*7©a: 
[0 1 3 ] 0 1 1 ic*-ri^zJi{c*jW4as#S¥*S;'3 
[0 1 4 ] 0 1 1 tc^-ri^jji«:*$w5ffi«^J*iS:^j*- 

^> h«r^-rift?§0-C*5. 
[0 1 5 ] 0 1 1 JCTHft^iaccteWS. SS¥PRJg;»34' 

■rittq^0-c*4. 
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[H 1 6 3 s 1 1 icnktiKUicisifi. mm^&^ms. 
:fj'P'CM^.imm^dUj'P'0!^, (il«ZMP) 

it\niiJ:zjftE:&yjmnnt>*)icmmn&e n x. eny 

[0193018 {C7r-rfll«^i*iS^*-^ > h^lBg 10 

CE12 0 3 SI 8icm-rmm.-^m^^-yi^[-i^mm 
(112 1 3 02 o<Dmm±mKt}'t-^>\'mi^<D^ 
(02 2 3 02 1 iiiftik:, mifi±mm.t)^--^>\-^ 
(02 3 3 mmm»n^m'^-r^tcib<D^^m^'S:mm 

Mdmd d b v€^n-rSiaj0t>^So 

[024 3 01 8{C7K-rMiBi*««ft^5egiJ©?a»«fla* 
[025301 8«c^j^-rss^<Dti««yi^si5(Diam4!i 

(026 3 018 (CTKt-^^fJtiftAO iftlEgSS^ 

30 

(02 7 3 02 6 ii^«{c. 0 1 8icBfmm$tjmm 

(02 8 3 01 07n-- f='-f- KD|*|©MWl««ftft 

[02 9 3 c<omm(Dm2 <Dmm<Dmm^frk-rm i e t 
[030 3 m3<Dmm<Dmi^i<c%?,ms^nkr. 014 40 

<!:ll«Ad:IJiW0r**. 

(03 1 3 m3<Dmwi<Dmmicm^mmi^-r. mi 0 
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(03 2 3 m3<Dmi(Dmmicm?>i^m^'f^Mr?>mm 

(03 3 3 m3<DSIifi©}&Si{Cl^Sil(g<DI»fP4n^-r. 

01 6tmmj:iiiBMmv$>i>, 

(0343 113 ©j|Sfi®Jf5jS«:0R?,$gg(D«)('P?:in-r. 
01 7 <!:PI««:i»i«0-c*S. 
(03 5 3 m3©|ISg©?f$,@.«:CS.5^gOlS^a>7*5 

-rT>xttf'Pse©si^^s4?n-r. 0 1 8 t^mmKa^vi 

•vi'0-C*S. 

(03 6 ] 03 5(DZRg^ffl«*-j<> h^^3P©M» 

(03 7 3 m3 6i.cnkfmm±mmji'f:--^>h$^m^ 

(03 8 3 03 7{C^-rfflfi|^)5RS;^*-^> h^ES 
(0393 03 17D--5=^i' - KDcfKOZWlStoOM 

[04 0 3 2^m=r^^^v vifi^mLr£ifi'>fcmmm^ 

[04 1] 04 0 fC^n-r 2 S^'ffci=i<".:' h (C^tL/T^ttC 
0-C*S, 

(04 2 3 04 OfC^SfK-rS. 2S#'ffa;i< h*s^JW 
(04 3 3 04 2 KTH-rt^CiHT. JfetCjffilgLfcJSWn > 

1 2 s#?fc3d< -;' h m^m 

10. 12, 1 4R. L f&mm 
16R. L mjism 
18. 2 OR, L smB 

2 2 R. L JE¥ (SSP) 
2 4 ±W 

2 6 *flffll3.-i,h 

3 2 immm 

3 4 JESSitti* 

4 4 6n:f]^>-^ 

6 0 «i4i2>-9- 



10-277969 




26 



so ro^ 

82 



' r2A 



I ROM I ' ■ 



r74 



RAM 



A/0 



,76 



.86 



D/A 



-60 



Y (*) 





















mi ST 



X (33) 



[011] 

ai : ammxAvmsij<p-bA 
oi-.amKis.vsmU'p-bai 




(26) 



nmW- 10-277969 



[025] 



-R 




IS 

m 

1^ 



m 

X 



Hi 

X 
04 



Mi 


B 


m 


i 







<W 

nn S 





A 

I 



I 

•R 

tit 
H- 



Ifra^ 10-277969 





Hii (X) 



SI JET S2S^' 



tl (X) 



mi] 



[019] 



Xzw> 



tl t2 



t4 



Yznp 



1^ 



K1J 



4 Y«» 



if* 



— NdOK ff^O — 

Wdby — ' 



idbint 



Ndbtnt 



Wlx 



W2x 







Wly 


SS^IIiMlv 




♦ 




> hY 








«2y 



(28) 



iRfBS^ 10-277969 



X 

am 



(T 



t1i2 



t4 



mmzMP) tc- 
aT«o 



[119] 




(29) 



10-277969 



[@1 0] 



C START ^ 



«3 



S 1 2 



S 3 8 
S 4 0 



C END ) 



1 4 



4-f Tgsfjia^s^sje (isjtasitss) 



S 1 6 V8S 



S 1 8 



t =0 



S 2 2 



S 2 6 



S 2 8 
S 3 0 



S 3 2 



X 



S 3 4 



S 3 6 



t = t +A t S 4 4 



S 4 2 



(30) 



mmW- 10-277969 



[012] 



p: Bm^Bmi2<PdfA (sazMP) 




mi 3] 

02 : um»2&WBLn^'bA 




X 



[^14] 

02: a««2JE^£!cJS^4></,* 




[015] 
02 : asm 2 &^m&ti 




$ft1 




(31) 



Ifra^ 10-277969 



Ciai 8] 



X >- 



> 



m 




m 


m 






m 






« 




« 












W 


>- 




>• 






»- 












CNJ 

m 





(32) 

[1320] 



10-277969 
m2 1 } 




C33) 



nmW- 10-277969 



[023] 



132] 



P : Sfll^^£t}4>^A (SaZMP) 
02: a«Jg2£9J«iS:b(t>'0j^ 





CH4 1 ] 



[02 6 ] 






[029] 



[033] 



P : Sia^flUS[^43't7j^ (SSZMP) 
01 : S@ff 1 Jg^^SA^^C^jSl 
02 : Sfillll 2 j£70iUSy3<t>'&flll 





Q2' : «jEg«a 2Jgi|t5RS:^£p*>;a 
02* : m^^9lim<nmlEmlS»ZB^^5i^f7^K^A 



C34) n^W- 10-277969 



(024 ] 



Is 

^ > 



m.<s: 



IE 

m 



'3. 









> 




s 





u 

CN 



IP 



r< -OK 






1 


>- 




> 




Mf1f2 




=1? 




13 




{a: 





o 

CVJ 



-R ti^ <J5 ^ |D» 
an -6- U lfi< '-fe A « 



S 



0*h u_ 



G 



an 

CM ^ 



m 



an 



c 

a 

■§■ 

•R 
US 

one 



(35) mmW- 10-277969 



127] 




[034] 



P: S«SflSS^KP'C>ja OfflZMP) 
or : SIGttdD«iES«i 1 SWmSJO^iM 




[037 ] 



IfcJby — ' 



Wdbint 



Rdbtnt 



Mill 



«2x I XJg^y.tnd2x 



lldbz 



Hflz 



2ia«ydBd2z 



(36) 



<^mW- 10-277969 



[028] 



C ENTRY ) 



C 



S 1 0 0 



S 1 0 2 



t «r * It 5 d n € « 



S 1 0 4 



r- S 1 0 6 



£ S 1 0 8 




(37) 



nmW- 10-277969 



[[^30] 




-* r>l ^ — 

I 'K^S 



O 



39 V 5 

^ ^ V 

s {s: 

on 'X^ |x:; 



A 

I 

5S 5 



A 
I 



r\ K ^ 

A A {Ji^ 
<a >r 

^ ir> 5§ 



*9 
an 



m 



m 



i 
1 

an 



an t)? 




^ 1 



(38) 



l^mW- 10-277969 



13 1 1 



C START ) 



C 



£~S 1 0 



S 1 2 



S 3 B 
S 4 0 



1 4 



S 1 6 yes 



S 1 8 



S 2 0 



S 2 2 



S 2 4 



S 2 6 



S 2 8 
S 3 0 



S 3 0 a 



S 3 2 



S 3 4 



PIMIffif«^l <? dbv , SS^ffiff ^ nx(Y) 7VI- - ? > 



S 3 4 a 
S 3 6 



S 4 2 



END 



1 = t + A t 



S 4 4 



(39) '^mW- 10-277969 



[035] 



f 



•R-R 

— CNJ ^ 




(40) ^mW- 10-277969 



^ ffiS 




(41) 



'^mW- 10-277969 



Wdbz 



1 ■■ 



m3 8 ] 



Wlz 

A 



W2z 



mm 



mm 



^ 1 j^^^'A'^irnfic 



»i scorns s«ia 



[^4 3 } 




(42) 



10-277969 



[^39] 



, C ENTHY ^ 



S 2 0 0 



■S 2 0 2 



S 2 0 4 
— S 2 0 6 



C return ) 



10-277969 



[«?fBl 5¥8>g2 6B (2 0 0 3. 8. 2 6) 



C-£g|##] 10-277969 

C^§ia] ¥RR10^10^20B (1 998. 1 0. 20) 

[^m^m.] ^mmif^m i o - 2 7 s o 
mms^] nm^ 10-32420 

B25J 5/00 



13/08 
CiOSD V08 
[F I ] 

B25J 5/00 C 
E 

13/08 Z 
G05D V08 2 



[amS] ^liSl 5i¥6^2B (20 03. 6. 2) 

miEMm.mm^] 0073 

[0 07 3] l^a. *&*tCMnfcJ:^tC, g^ZMP (Ze 
no Moment Point > «;X© J; -5 fCS^SnS. BP-^. @ 

^• 5? - > {c J; o r -11^^ s mtts'j i mt}<D-^t) ^ 
^>h*s. iSii:«lS*3»3©JS^*l^*0-C*5Aj:6«. 

^©.■^.^a^ZMP (Zero MDment Point) it,^^, @^ 

fl«j{c««>6ns. WT©siBj-c«. a)Ki/^-r<^sfc 

e fflx= - alx*l*tacdx 

mTmmmmz] 0233 

[0233} 1 ) «EiEaii» 1 S^J*S^*'C».* (la 1 

6 ©or ) ©1^^^. mm±mjsjiv^mMAmmz}A 

P) 4|5||Stfi.C^{C. ZI4$t>0«:, *SIsI^ft0dbz 
/cWmiSiglft (rotate) ti>. mWiLfdkO.'^.'&Ql " 

-ffl 1 



im^EMikmS^] 0 19 6 

[l«iE:^ffi3 

[WiEl^^] 

[0196] A»a«j{cw. ^is^«*-^> hx:^ 
e f 1 1 xi-rntmt*. 

[^MflfiiES] 

m^EMmmm^] 0197 
[ffliE:^^] mw. 

[0197] mis.w-xmms.mm9.ne r r 1 x». 

• • iCl 6 

[liiE>pf*»s«] B^*ie» 

(^«iE>Ff^]B@«] 0 23 4 
[fflliE:^^] 

[ffliErt^] 

[0 234] mmic. smmzswm^ti'p'C^.-^. (m 1 
6<DQ2' ) (omm^. mm^m^im!^. (mmzM 

P) %liIi£cf'C^tc. Z#S*>f3K:. *SliIlKftedbz 
i^cl:f [51^^86 (rotate) f^, ^WlUtc^k<D!^.=&Q2" 
i-r^. C(DlHllteft0db z*. ZliiiS*D«5M»Pl««« 

[^«lffliE6] 



10-277969 



[miEMmmm&] 0235 

[0235] 2j_J6.i&*SQ 1 ' Ji5**iQ 1 (D^fhJV 
^r-^fh^UOr Ql " t-rS. iBllSfc. J&,'S7!)iQ2* 
*?,#.*SQ2" f-;Ui&'<d^ h;UQ2' Q2" it* 

S3 3«:±:fir*»p>m/'cQr' tQ2" ^ttk-T. 

miEMMLmmiS] 0245 

[0 24 5] 133 6 {C7n-rSn<. COZfiS^J-ISW*-^ 

:S-iBS©ffi;'3A^6, MWIi^^->> hMdmd d b<D 
Z^^J'Mdmd b z <i:SS¥-ffl{a*-> > I-Md md 1 
z. Mdmd2 z^rj^l^-r-Si^tC. ||Sa¥J^JS;>3<!; 
^iB^nfcffl®*-^ > h ZfiS^ (Mdmddbz. M 
dmdn z) J&i*^e.. Zfi* 0 d b 

z. mis.w-zm^ne 1 zisj:zj^m2S:W-zmmne 

2 z ^i;*^-rs_(cn«03 8 7 a- • ^-^-hTS 3 

[^mmjEs ] 
[liiBit^sia^] 

[ffliE>t=tm)lB:S] 0256 
[flUiEl^if] 

[0 25 61 ffi.-g*3 ) jSfflis¥*5«ta-rsB#..srzi4 

t> <0 MWffl«;^ffl©^i5fflSi^^l^W dbz^OCC-r-S* 



[#MffliE9 ] 

[ffiiE^n^^s] @e 

[ffliE«^«@«] 02 

[ffliE:er;S] 

[ffliiErtif] 

[|SI2] 



I 6R(L) 




[^ifttiiEl 0] 

[liIE>^fm«K«] 0B 

[ffllEStm^g^] 04 

[ffllE^r-a] 

[flilEl^^] 

[04] 






ffarrv 





f arrs 



[^i^ffliE 1 1 ] 

ms£Mm.^^\ mm 
{mimimm^'i 030 



[*fiE:^r^] 
[liiErtS] 

[030 ] 



-ffl 2- 



^mW- 10-277969 



QaLh<>ttitB«im 



{-llZMPJ 



mat 




mm 



_M(iidaM(.yg» 



1 02 



3-U- K 



-ffl 3- 



